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| > Leading authorities from 

professional and technical 
schools give their views 

for on welding’s future 

in engineering education 
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e With proper care, 
stainless steel is 
easily welded 


e CO7 — Mig welding 
increases heat 
exchanger production 
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Tempustik? . ~~ Zpevaiie tndidaling ceayone- 


@ TEMPILSTIKS® provide a simple and accurate means of determining 
preheating and stress relieving temperatures in welding operations. 
Tempilstiks® are widely used as a standard method of checking temperatures 
in all heat treating—as well as in hundreds of other heat-dependent processes 
in industry. Available in 80 different temperature ratings... .. . $2.00 each. 


Most leading welding supply houses carry Tempilstiks®. If yours is an exception, 
then write direct to us for further information 


ey fo) 
Tempil CORPORATION © 132 West 22nd St., New York 11, N. Y. 
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PORTABLE WIRE FEED CONTROL OFFERS GREATER SPEEDS 


FOR OPEN ARC OR SUBMERGED ARC WELDING 


a 
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NEW 


Hobart Manumatic Semi-Automatic Weld- 


ut : % i ing Unit being used to hardsurface Gradal 
Cunt ie: Bucket with Hobart tubular wire—open arc. 


FEEDS WIRE AUTOMATICALLY @ USE EITHER OPEN ARC OR 


SUBMERGED ARC 


feeds solid or tubular wires with 


FASTER WELD DEPOSITION CUTS COST on hardsurfacing, eee, Serene ae Pavers. 


buildup and regular mild steel welding. New automatic wire feed con- @ EASILY CONNECTS TO 

trol brings higher weld deposition rates and higher duty cycle. De- YOUR AC OR DC WELDER 
posits welding wire at least three times faster than ordinary welding 
methods. Hobart’s ‘‘Manumatic”’ is compact and easy to use anywhere @ ATTAINS HIGH DEPOSITION RATES 


wire speed up to 260 inches per 
for shop or in the field welding. It readily connects to any AC or DC minute. (Up to 460 ipm with 


i; ; , optional gear box.) 
welder of sufficient capacity. Be sure to get the complete story on this Lem cost 
high speed semi-automatic welding process. e 


permits both large and small 
shops to use the ‘“‘Manumatic”’ 
continuously or part time. 


HOBART BROTHERS CO., BOX U-80 , TROY, OHIO, Phone FE 2-1223 


“Manufacturers of the world’s most complete line of arc welding equipment’ 














@ HOBART BROTHERS COMPANY, BOX U-80, TROY, OHIO 


7] Please send me complete details on the new Hobart ‘“‘Manumatic,’’ without obligation. 


j t thi n 
Fill out this coupon and esc nael be 


mail it TODAY! 





Name 
Address 
City. 
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THE? GENERAL PURPOSE ELECTRODE 
FOR MILD STEEL WELDING 
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BART 44/-A (E-6013) 
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range characteristics of the E-6013 classification. 


® Excellent for any welding position. 
@ Easy to use on AC or DC current. 
® Low spatter, smooth running arc. 
® Less cleanup time. 


The HOBART 447-A is one of a full line of fine quality 
electrodes sold exclusively through qualified HOBART 
arc welding equipment distributors. 


HOBART BROTHERS CO., BOX U-801 TROY, OHIO, Ph. FE-2-1223 


“Manufacturers of the world’s most complete line of arc welding equipment” 


===—=CLIP AND MAIL TODAY — NO OBLIGATION! 


HOBART BROTHERS CO., BOX U-801, TROY, OHIO 
0 I'd like to test the new 447-A electrodes. Would also like 
information on: [(] Automatic Wire [] Flux [] Latest machine catalog 


Our work is: 
Name = 


Address as! \ 
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FREE 
SAMPLES 


takes only a few 
minutes to see how 
much easier the 447-A 
electrodes are 

to use. 
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re ee elding 
The magazine of joining and severing of materials 
This is welding: August, 1960 E hgineer 


How to educate for welding 33 


Welding as an integral it a engineering is is beleg. meomneted daily dough 

the efforts of colleges, technical schools and industry itself. Our first view 

of these efforts is that of the professional engineering schools as represented 

by Roy B. McCauley, Richard C. Wiley and John H. Forrer. 
Manufacturer’s school provides all-around weldors - 


With its ever increasing market, the welding industry requires more 
trained craftsmen. Author Howard B. Carey describes how one manufac- 
turer is attempting to meet this need. 


Training of technicians must increase to meet demands _ 


Pinpointing this need for craftsmen to 100,000 welding techiniciens, process 
control engineer Jesse E. Goss gives his views on where these men are 
being trained and where they should be trained in the future. 


Industry establishes college with welding course _____ 


Realizing that industry itself must provide for welding education, one 
corporation has included a welding engineering course in its engineering 
curriculum, as detailed by Morris D. Thomas. 


Universities de-emphasize oxyacetylene courses _.____ 
Increased emphasis on science and mathematics prompted this mntbac- 
turer to survey 156 enginering colleges and universities. The results are 
reported by L. L. McBurney and M. E. Fallek. 

Distributor carries service into welding education 
This welding distributor feels he can, and should, do his duce in tasther- 
ing welding education, as described by Herman Phelps. 

Stainless steel is easily welded - 


. if care is taken in choosing the joining process. Author R. J. Frenz 
details the main welding processes and the advantages and disadvantages 
of each when welding stainless steel. 


% (For a reprint of this article, circle number 250.) 


Rapid transit cars are resistance welded 


Stainless steel and resistance welding teamed up to produce | a fleet of 270 
transit cars for the City of Brotherly Love. 


Also in this issue: 

Welding aids oil industry in vessel construction _... 
CO.-Mig welding ups heat exchanger production _. 
Hardfacing gives ore chutes longer life 
Transformer provides high current, low amperage 


Regular WE features... 
DPOGNI: sscineinisarisissininonasiitanssiiiteipipelaaiesaciaill ea nmaaareiaaiials 7 Data Sheet: Oxyacetylene welding costs . 
Your WeldWorld at press time People 


Letters .. Es saleddeiGeseiesscissoaes Aen New products 
Between passes ‘a 23 Free literature ........ 

30 years ago Se The Welding Shopper . 
Editorial: Ignorance is not t bliss ete ntedaean tact ae Advertisers in this issue .. 
On the job .. Welding Info-Aids ........ 
Welding Clinic: Gas welding thorneplasticn Literature offered in ads 





Published monthly, with an additional directory number in June, by Welding Engineer Publications, Inc. 
class tage paid at Chicago, Ill., and at additional mailing offices. Printed in U. S. A. Tear 
sheets of many Welding Engineer articles available free of charge up to 3 months ~ oe publication. 


©1960 by Welding Eng Publications, Inc. 











NEW FEEDBACK CONTROL 


makes every weld count 





f~ Now, with the new Monautronic 
<i) V-2 welding control, you can 
make consistently top-quality 
LA welds over long stretches of time, 
without stopping to test and inspect sample 
welds. The control senses variations in line 
voltage, electrode shape and tip force, 
material thickness and surface finish . . . and 
compensates for them immediately. 


The Monautronic V-2 automatically com- 
pares actual voltage across the weld with 
command voltage, and adjusts current 
accordingly to maintain voltage—and weld 
quality—at a constant level. If weld resist- 
ance is too high or too low to produce a 
good weld, the control locks out until the 
condition is corrected. 


Although the Monautronic V-2 embodies 
the latest advances in computer-type cir- 
cuitry, it is quite simple to operate, and 
easier to maintain than most conventional 
controls. For complete details, contact 
THE BUDD COMPANY, Electronic Con- 

Information from electrodes is fed back to Monautronic V-2 in back- 


ground. Control has fully automatic sequencing with all provisions trols Section, Philadelphia 32, Pa., or one 
for single spot, roll spot and seam welding. of our regional offices. 





The Monautronic V-2 over- 
comes shunting effects by 
maintaining constant volt- 
age across each weld, regard- 

| less of how closely spaced 

the welds may be. Photo- 

macrographs compare close- 

ly spaced welds made with 

conventional control with 

those made with Monautronic 

V-2. Notice how shunting of 

voltage has ‘weakened the 

5. ks oe 4 aie a a ' center weld made with con- 

: _— i oa a ™ ventional control, while 

MONAUTRONIC -250 SPACING Monautronic V-2 has kept all 
welds uniform. 











eecrroc ia A 
j 2141 Charl A 3050 East 11th St iat 2 oa 
2450 Hunting Park Ave. 1 arlevoix Ave. q ast 11th St. V¥al/{ / A 
Philadelphia 32, Pa. Detroit 14, Mich. Los Angeles 23, Cal. CONTROLS 
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America’s pioneer publication which, 
combined with The Acetylene 
Journal, has been devoted 
to the interest of the 
welding and allied 
industries since 
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Profit through 
E.A.I. Research 





Uniform, through-and-through heating of the 
thickest sections of the big stainless steel 
valves was provided by the Smith-Dolan 
method, with precision control of temperatures 
(2-hour dwell at 1900°F.). Drawing shows 


cross-sectional dimensions. 


Standard Smith-Dolan units come equipped 
with eye hooks and wheels for easy portability, 
and with instrumentation for recording per- 
manent charts of the heat run. 





SMITH-DOLAN 
On-the-Job HEAT TREATMENT 


Solution to Weld Embrittlement Problem 
at Consolidated Edison 


Public utilities are among the largest users of the Smith-Dolan System 
of Low-Frequency Induction Heating. They want to keep their service 
uninterrupted, their costs low, and they find that this portable system 
simplifies the problem of pre-heating and post-annealing in producing 
sound welds, and in making dependable repairs. 


A typical application of the system by a public utility was described in a 
recent article in Welding Design & Fabrication.* At Consolidated Edison's 
No. 10 Turbine Generating Station in New York City, two large steam 
pressure valves made of Type 347 stainless had to be repaired because of 
weld embrittlement. Removal to the shop for heat treatment would have 
proved costly and time taking. With the Smith-Dolan portable units, the 
work was completed on the job within 12 hours. 


Learn about the savings and other benefits your company can obtain from 
the Smith-Dolan System. It is today’s most versatile heat treating method, 
simplifies and upgrades work quality in numerous applications. Write for 
brochure, “Smith-Dolan System of Low-Frequency Induction Heating.” 


*Reprints available without charge 


Rental Against Purchase — Get first-hand proof in 
your own plant without capital investment. 








DEMAND THE 
BRAND MADE 
BY PEOPLE 
WHO BUY YOUR 
PRODUCTS 


Electhic Ae, ine. 
152-3 Jelliff Ave. 
Newark 8, New Jersey 


ELECTRIC-ARL 
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VICTORMATIC 


SEMI-AUTOMATIC WELDER 


pays for itself the first few weeks 





Compact, portable Victormatic weighs about 100 Ibs., 
measures 10” x 18” x 20”, is amazingly easy to operate. 


VICTORMATIC is a portable, semi-automatic, sensibly 
priced and specifically engineered for hardfacing with con- 
tinuous coil, fabricated-tube wire. You buy it for less than 
a welder’s monthly wage and it will pay for itself in a 
matter of weeks by... 

e@ boosting production. Handles hardfacing jobs from 

build-up to finish overlays, semi-automatically. 
e eliminating stub-end waste and rod changing time. 


e reducing costly equipment downtime. 


Profitable dealerships open; 
inquire now! 


VICTORMATIC ties in, in minutes, with almost any 
standard 300 amp. welder — rectifier type, gas, or elec- 
tric. It is ideal for field use with gas driven, portable welder. 
Operates as full-automatic when coupled with suitable po- 
sitioning device. Adaptable for submerged arc and drawn 
wire welding. 


Ask your Victor dealer for a demonstration today . . . see 
for yourself how much faster and cheaper you can hard- 


face with a VICTORMATIC. 


For Top Performance use Victor Automatic and Semi-Automatic Wires. Com- 
plete line of continuous-coil wires for hardfacing and build-up; give you 
high deposition rate and notably low spatter loss. Victor guarantees con- 


sistent uniformity from coil to coil, regardless of lot date. For welding and 
wear, compare Victor wire with any other wire — on your job. 


VICTOR EQUIPMENI COMPANY 


Alloy Rod & Metal Division 


13808 E. Imperial Highway, Norwalk, California . . 


For more facts Circle No. 
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WALTER A. Anderson (right), executive 
vice president of Taylor-Winfield Corp., 
Warren, Ohio, is welcomed to recent 
meeting of the Resistance Welding manu- 
facturers’ Association by Russel H. Kirk- 
hof (left) and J. C. Girod. The organiza- 
tion met at the Cascade Hills Country 
Club, Grand Rapids, Mich. 


Picker becomes agent 
for British firm 


Picker X-Ray Corp., White 
Plains, N. Y., recently completed an 
agreement with Associated Electri- 
cal Industries, Ltd., largest electri- 
cal organization in Great Bri- 
tain, under which Picker becomes 
the U. S. agent for A.E.I.’s nuclear 
laboratory instruments for indus- 
trial, medical, and 
work 

A.E.I. equipment to be handled 
by Picker includes an electron 
microscope, micro-focus X-ray an- 
alyzer, mass spectrometer, and 
other electronic devices. 


government 


New beryllium deposit 
found in Utah 


A significant deposit of a new 
beryllium ore has been discovered 
in the Topaz Mountain area of 
Utah, approximately 150 miles 
from Salt Lake City. 

Officials of Vitro Minerals Corp., 
New York City, one of the largest 
claim holders in the Topaz Moun- 
tain area, said the new ore is found 
in disseminated non-pegmatitic de- 
posits, much of it lying close to the 
surface where it can be mined by 
modern open-pit mining tech- 
niques. 

Beryllium is being used in the 
nuclear, missile and space indus- 
tries because of its unusual prop- 
erties of high strength and light 
weight. 
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NEWS 











J. L. Adank chosen 
president of IAA 


J. L. Adank, president of Nation- 
al Cylinder Gas Div., Chemetron 
Corp., Chicago, was elected presi- 
dent of the International Acetylene 
Association at its 62nd annual con- 
vention. 

Other officers chosen at the meet- 
ing, held in San Francisco, were: 
C. G. Andrew, Air Reduction Sales 
Co., vice-president; R. A. Speck, 
National Carbide Co., treasurer: 
and L. G. Matthews, Linde Co., 
secretary. 

At the organization’s opening 
luncheon, attended by mayor 
George A. Christopher of San 
Francisco, retiring president L. L. 
McBurney, president of Smith 
Welding Equipment Corp., dis- 
cussed the place of welding instruc- 
tion in the engineering curricula of 
colleges and universities today. 

Dr. Carl G. Keel, managing di- 
rector of the Swiss Welding Asso- 
ciation, Basel, Switzerland, re- 
ceived the Morehead Medal for 
1959. The citation was made for 
his leadership in advancing the 
technology, literature and safety of 
acetylene and oxyacetylene pro- 
cesses. 


Fred Plummer named 
vice president of ITW 


The International Institute of 
Welding recently elected Fred L. 
Plummer international vice presi- 
dent, and he assumed office at the 


MANUFACTURED by Nucledyne 
Div., Cook Electric Co., Chicago, 
this high impact shock machine 
was recently delivered to the 
U. S. Navy. Equipped with a 
400-lb. hammer, the unit oc- 
cupies a floor area 170- by 56- 
in., stands 173 in. high and 
weighs 7,885 lb. Welding of 
the anvil was radiographed to 
certify non-porosity and homo- 
geneity. 


INSTRUCTOR Brainard Douglass explains 
weld to student Aaron Stowell at Tucson 
Vocational High School, Tucson, Arizona. 
A complete Tig unit was installed by 
Aweco Supply Co., Tucson, to acquaint 
students and instructors in this type of 
welding for high alloy materials. Training 
on the equipment, which was installed 
free on a trial basis for one month, 
proved very popular. 


organization’s annual assembly in 
Liege, Belgium. 

Plummer, who served two terms 
as president of the American Weld- 
ing Society, is now secretary of that 
group. 


Black & Decker opens 
San Diego branch 


Black & Decker Mfg. Co., Tow- 
son, Md., has opened a new factory 
service branch to serve the rapidly- 
growing electric tool market in the 
San Diego, Calif., area. 

The new branch, located at 3811 
El Cajon Blvd., is the 48th Black 
& Decker service branch in major 
marketing centers of the nation. 





COMING EVENTS 


| AUG. 22-26: Symposium on thermo- 
nuclear plasma physics, Gatlin- © 
burg, Tenn. 

SEPT. 15-16: NWSA Central Zone | 
meeting, Sheraton-Cleveland Hotel, | 
Cleveland. ) 

SEPT. 19-20: NWSA Eastern Zone — 
meeting; Hotel Commodore, New 
York City. ) 

| SEPT. 26-29: Fall Meeting, American | 
Welding Society, Penn-Sheraton Ho- | 
tel, Pittsburgh. ) 

| OCT. 4-6: AEC Welding Forum, Hilton | 
Hotel, San Antonio, Tex. 

OCT. 13-15: AWS Western Welding © 
Show, Exposition Hall, Santa Clara | 
County Fair Grounds, San Jose, | 

| Calif. 

| OCT. 17-18: NWSA West Central Zone | 
meeting, Hotel Muehlebach, Kansas | 
City. 

| OCT. 17-21: 48th Annual Safety Con- 

i gress, Chicago; 1960 National | 
Metal Show, Trade and Conven- 
tion Center, Philadelphia. : 

OCT. 21-22: NWSA Western Zone | 

ting, Amb d Hotel, Los | 
Angeles. 

NOV. 28-29: NWSA Southeastern Zone | 
meeting, Hillsboro Hotel, Tampa, | 
Fla. 

DEC. 1-2: NWSA Southwestern Zone 
meeting, Hotel Roosevelt, New Or- 
leans. 

DEC. 5-8: Ist Biennial Short Course 
on Welding Engineering, University 
of Illinois, Urbana, Ill. 





Welding short course 
set for December 


The first biennial short course on 
welding engineering at the Univer- 
sity of Illinois, Urbana, IIl., has 
been scheduled for Dec. 5 through 
Dec. 8. 

To be conducted by the depart- 
ments of civil, mechanical and in- 
dustrial, and mining and metal- 
lurgical engineering, the course will 
review several welding processes 
and also take up special problems. 


=. 


e 
t 
' 
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HIGH alloy _ steels 
used in production 
of the Atlas ICBM 
will be heat-treated 
and brazed under 
high vacuum at tem- 
peratures over 2,200 
F in this large fur- 
nace. The cold-wall 
system, built by F. 
J. Stokes Corp., Phil- 
adelphia, has a 
chamber 9-ft in di- 
ameter and 12-ft 
long. No _ interior 
welds are exposed 
to water in the jac- 
ket. 


BUILT for a _ catalytic 
reforming unit by Chi- 
cago Bridge & Iron Co., 
Chicago, heavy walled 
spherical reactor is mov- 
ed from rail car to a 
barge in Calumet Har- 
bor, Chicago. Fabricated 
of 3.65-in.-thick plate 
(%4-in.-thick 405 stain- 
less on carbon steel), 
the unit is 17-ft in di- 
ameter. 


Cardox puts COz 
plant on stream 
Cardox division of Chemetron 
Corp., Chicago, has placed on 
stream a carbon dioxide-producing 
facility at Gibbstown, N. J., about 
15 miles southwest of Philadelphia. 
The plant has a capacity of 150 
tons of liquid and solid carbon diox- 
ide a day. 


Chicago AWS again 
sponsors lecture series 

The 3rd annual educational lec- 
ture series sponsored by the educa- 
tional activities committee of the 
Chicago section of the AWS is 
scheduled for Sept. 22 through 
Oct. 20. 

Lectures, to be held at the Chi- 
cago Bridge & Iron Co.’s “dome” 
hall at 1305 W. 105th St., Chicago, 
deal with welding processes, as fol- 
lows: 

Sept. 22—Mig; Sept. 29-—Tig; 
Oct. 6—resistance; Oct. 13 & 20— 
shielded manual arc. Meetings will 
be held from 7 to 9 p.m. 


Cost check service 
offered by 3M 

A cost-check review of operations 
is available to any company en- 
gaged in grinding or finishing from 
Minnesota Mining and Mfg. Co., 
St. Paul. 

Called “Cost-check 5-4-5,” the 
program allows private firms to re- 
quest the review, after which a 
portfolio will be mailed to the re- 
questor, seeking information on his 
operations. 

When the portfolio is complete, 
the firm calls in a 3M field engi- 
neer who will go over the informa- 
tion with the firm’s personnel. 

Minnesota Mining stresses that it 
is not necessary to be a 3M custom- 
er to obtain a review, nor will any 
firm be solicited to buy 3M prod- 
ucts. 

(More news on p. 65) 


FOR the fifth time in the firm's 74-year 
history, the trademark of Westinghouse 
Electric Co., Pittsburgh, has been rede- 
signed. The circle and capital “W” have 
changed to keep the symbol modern and 
improve identity. Company 
logotype, shown below the trademark, 
was also redesigned in line with the 
company’s new emphasis. 


corporate 
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Which - 
is for — 
You? 


The Correct Choice is Easy 
with Duty-Cycle Rated 
Jackson Holders 


Figure the percentage of arc time in an average 
ten minute period of work. That’s the duty- 
cycle your job requires. Use this important 
factor in determining which holder you re- 
quire. Be guided by it as well as by your elec- 
trode diameter, amps, and cable size require- 
ments. The capability of a holder to perform 
your duty-cycle is very important to its long, 
satisfactory service life. 


All the Jackson holders listed are insulated 
copper-alloy holders. The ST-series holders 
feature the new trouble-free Sealed Tight 
cable connection device. For lighter duty- 
cycles, use Jackson’s aluminum-alloy Feather- 
light electrode holders. See all the Jackson 
holders at your distributor. Ask for the 
Jackson Catalog. 








Holder Model Cable He 
Class Number Size 
1 
1/0 


SMALL AW-C 





MEDIUM | A-1 & ST-3 2M 


LARGE | A-3&ST-5 | 3/8" 2/0 


3/0 
HEAVY- ” 
curt A-3S 3/8 4/0 
































Sold Everywhere by Better Welding Supply Distributors 


Jackson Products 


"SALES CO., A DIVISION OF AIR REDUCTION CO., INC. 


31739 Mound Road, Warren, Michigan 


For more facts Circle No. 156 on Reader Service Card 
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HIGH STANDARDS AND QUALITY ELECTRODES FEATURE CONSTRUCTION 
OF WORLD’S HIGHEST PRESSURE STEAM GENERATOR. 


The Eddystone Station of the Philadelphia Electric Company is a 
milestone in power station engineering and operating efficiency. 


Situated on the banks of the Delaware River south of Philadelphia, Eddystone is the 
first power station in the world designed to produce steam at the supercritical pressure of 
5,000 pounds per sq. in. and a temperature of 1200° F. This breakthrough in the commercial 
generation of electricity is expected to set a new world’s record for power station efficiency 
by producing a kilowatt hour from 2/3 pound of coal. 

55,000 welds were used to fabricate the hundreds of miles of tubing and piping used in 
the construction of the steam generating unit. Approximately 25,000 of these were field welds 
made at the construction site. The extreme operating pressure and temperature necessarily 
required unusually high weld metal quality and reliability from the electrodes selected. For 
the field welds, Combustion Engineering, designer and manufacturer of Eddystone’s No. 1 
boiler, specified Arcaloy types 316 and 347 stainless steel electrodes for the chromium-nickel 
material, Atom- Arc 8018CM and 9018CM iron powder low hydrogen electrodes for the 
chrome-moly grades and Atom- Are 7018Mo for the carbon-moly grades. Continuous visual 
inspection was conducted as all welding proceeded. Dye penetrant and X-ray inspection of 
welds were used throughout the erection of the boiler. When the boiler had been completely 
welded, it was hydrostatically tested at 8,000 psi. pressure. All of these tests and inspections 
failed to show one defective or leaking field weld. 

These dynamic results mirror the experiences of many leading fabricators throughout 
the country. Like Combustion Engineering, they have proven conclusively that X-ray quality 
weld metal of Alloy Rods Company electrodes increases the efficiency of their welding opera- 
tions. They have learned from experience—you can profit from their experience. Specifying 
your electrode requirements from our extensive line of quality alloy arc welding electrodes is 
the one sure guarantee of satisfaction. Alloy Rods Company, York 2, Pennsylvania. 


The steam producing heart of the station 
is a C-E Sulzer Monotube Steam Generator, 
designed and manufactured by Combustion 
Engineering. This unit is 12 stories high, 
100 feet across, and 75 feet from front to 
back. 170 miles of all-welded tubing and 
piping, low-chromium and chromium-nickel 
material, went into the unit's fabrication. 


Te eee ae 
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ALLOY RODS COMPANY 


YORK, PENNSYLVANIA 


SALES OFFICES & WAREHOUSES; BOSTON, NEWARK, PHILADELPHIA, PITTSBURGH, BIRMINGHAM, CHICAGO, SAN FRANCISCO & EL SEGUNDO, CALIF.—DISTRIBUTORS IN ALL OTHER PRINCIPAL CITIES 


TWENTY YEARS OF LEADERSHIP IN THE DEVELOPMENT OF QUALITY ALLOY ARC WELDING ELECTRODES 
For more facts Circle No. 157 on Reader Service Card 
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If you want to spotweld from one side only, Aircospot is the number one gun for really precise light gauge work. For heavier 
jobs, there’s the Aircomatic spot . . . and, for low-cost resistance spotwelding on light gauges, be sure to check Tuffspot. 


SPOTWELDING, too, means AIRCO 
...Dacked by the most experience 


For spotwelding rail cars . . . or radar telescopes . . . or auto are produced by Airco. You can get them from your near- 
frames—or anything in your operation—there’s Airco equip- est Airco office or Authorized Airco Distributor. Look in 
ment to give you top results. your Classified Telephone Directory under “Welding Equip- 

Spotwelders, shielded arc welding equipment, arc welders, ment and Supplies” for your nearest Airco representative. 
gases, and a complete line of other welding equipment—all 


On the west coast— 
Air Reduction Pacific Company 


AiR REDUCTION SALES COMPANY ___ internationay- 


Airco Company International 
A division of Air Reduction Company, incorporated In Cuba— 
Cuban Air Products Corporation 
in Canada— 
Air Reduction Canada Limited 


More than 700 Authorized Airco Distributors Coast to Coast All divisions or subsidiaries 
of Air Reduction Company, Inc. 


150 East 42nd Street, New York 17, N. ¥. 
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Your August, 1960 


Weld World 


WELDING 
ENGINEER 








As WE went to press, these were the industry's latest developments: 


~ « Southern Oxygen Co., Washington, has purchased Black Mfg. 
Co., which owns Alexander Milburn, Inc., and Beach Air Brush 
Co., Inc., Baltimore. These companies are now wholly owned 
subsidiaries of Southern Oxygen. The Milburn factory is being 
modernized and expanded to manufacture Southern's own re- 
quirements of welding and cutting apparatus and allied items. 


. . This year will average out to be "a good year" for the steel 
industry. That's the prediction made by Charles M. Beeghly, 
president of Jones & Laughlin Steel Corp. The nation's fourth 
largest producer expects to end the year with an average 

ingot operating rate of 80% of capacity. 


. « Resistance-welding equipment sales continue on high rate of 
recovery — 13% better than 1959. Monthly shipments well over 

$2 million were reported for fourth straight month by Re- 
sistance Welder Manufacturers Association. 


- » Electron-beam welding, developed by G-E engineer W. L. 
Wyman at the Hanford atomic energy laboratories at Richland, 
Wash., is now being used to make improved nuclear fuel elements 
at Hanford. Just a short while ago the vacuum process was 
largely a laboratory phenomenon — today commercial electron- 
beam welding equipment can be purchased from close to 10 sources. 


« « Select Senate committee on small business has recommended 
that the Air Force hold up its procurement of 64 of the 70 
liquid-oxygen generators scheduled for purchase. The other six 


units are to be located in areas where commercial supplies are 
not readily available. 


. Tungsten electrode sales for first guarter, 1960, totalled 
12,737 1b, about 4% ahead of first quarter, 1959. March argon 
production was 21% ahead of March a year ago. Oxygen produc- 
tion is up 10.5% 


. Welding supply distributors report spotty sales outlook 
for first 6 months although most report a good increase over 


same period for 1959. June sales topped those of a year ago 
by more than 5%. 





























- « Automobile sales in June were up 2% over May but below 
June, 1959. Many dealers are offering discounts normally ex- 
pected only at the end of the model year. Home appliance sales 
are down from May and as much as 8% below June, 1959. 











If you see a two-headed cow... 
eall in a TERATOLOGIST 


(specialist in animal abnormalities) 


wef 


5 
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if your production depends on welding... 
call in LINCOLN 


(specialists in are welding) 


| | gonme implement manufacturer increased his plant production over 30 percent 
when the Field Engineer from LINCOLN added a Twinarc attachment to his automatic 


welding installation. With the savings of the first couple of weeks, he bought another 
Twinarc and further cut costs. 


Here’s proof that some production problems can be solved without expensive capital 
equipment purchases. In this case, just a simple attachment did the job—and it was a 
standard item in the LINCOLN line. 

But it takes a working knowledge of the overall production problem to engineer welding 
applications efficiently. And that’s where the LINCOLN Field Engineer comes in. Sure he 
sells welding—but more than that, he brings manufacturing know-how into your plant and 
solves his assigned problem without creating a dozen new ones. He’s not only an engineer, 
he’s a weldor. He rolls up his sleeves and demonstrates his recommendations. And, as he 
engineers the application, he relates it carefully to the overall production operation. 

That's why we say it’s a good idea to do business with LINCOLN where. arc welding is 
a specialty and cost reduction comes to you as a “‘plus”’ at no charge. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1460 « Cleveland 17, Ohio 


WELDERS 
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exact working temperatures! 


Just mark or stroke the surface with THERMOMELT... 
when it reaches the desired temperature, the mark liquefies. 
There’s no guesswork, no wasted time or material... 
THERMOMELT is the quick, precise way to determine 
heating temperatures. Accurate to within +1%. 


A STIK FOR EVERY TEMPERATURE from 113°F. to 2000°F. 


ALSO AVAILABLE IN LIQUIOS AND PELLETS for inaccessible 
or hard-to-measure applications. Wide range of temperatures. 


Send today for free THERMOMELT literature and pellet 
sample (indicate temperature desired). 


MADE BY THE MANUFACTURERS OF MARKAL PAINTSTIK MARKERS 


AND PROTECTIVE COATINGS | 


MARKAL COMPANY 3108 West Carroll Avenue, Chicago 12, IHinols 
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Thorium magnesium 


Sir: North Hollywood, Calif. 
Would you please send me—or 
at least tell me where I can ob- 
tain—the latest data on the weld- 
ing of 2% thorium magnesium, in- 
ert process. I have been taking 
WELDING ENGINEER magazine for 
approximately 12 years and have 
found it to be the best magazine in 
the business. 
Ken K. Pickering 
Lockheed Missile & Space Div. 
(Specifications ... for... weld- 
ing “thoriated magnesium” was 
published in the Nov., 1959, issue 
of WE. — Ed.) 


Anchor welding 

Sir: Forth Worth, Tex. 
In looking through the May, 
1960, issue of WE, page 48, I 
noticed that the weldor on the 
anchor job was me. You made a 
mistake on the statement about the 
anchor being made of 4-in. pipe; 
it was made of 4-in. rolled steel. 
Robert L. Woods, Jr. 

(The erroneous information was 


provided by a free-lance writer.— 
Ed.) 


Weldor certification 
Sir: Cincinnati 

I have been a subscriber and 
avid reader of your publication for 
many years and normally enjoy 
your editorials. However, I cannot 
agree with the theories set forth in 
your latest editorial entitled, “To 
be or not to be.” 

There is certainly some merit in 
your basic statement that there is 
no such person as an AWS Certi- 
fied Weldor, but we do not agree 
that certifications per se are un- 
necessary and should be abolished. 
If you would examine the type of 
welding which regularly emanates 
from hundreds of sheet metal, plate 
fabricating, and alloy welding 
shops, with whom the legitimate 
contractor is attempting to com- 
pete, we believe you would be in 
favor of the continuation of some 
form of certification. 

We employ some forty to fifty 
arc weldors in our shop and have 
at some time or another certified 
most of them. Whenever certifica- 
tion is specified on a contract, it is 
usually justified such as for Army, 
Navy, Air Force, and or Marine 
Corps work, code vessels, or high- 
pressure, non-code work. 

For example, we are currently 
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Belden Welding Cable 
the Complete Line 


t 
f 
' 


O.T.R. Rubber-Jacketed Cables 
Oil-tempered rubber gives the best bal- 
ance between easy handling, flexibili- 
ty, and resistance to the effects of oil, 
heat, cold, and mechanical abuse. 





Neoprene-Jacketed Cables 

Resist oil, grease, heat, sunlight, me- 
chanical abuse, and ozone set up by 
high frequency welding or atmospheric 
conditions. 


HVF Vinyl Plastic-Jacketed Cables 

High voltage-frequency vinyl insulation 
affords perfect resistance to corona 
and ozone cracking . . makes this cable 
ideal for high frequency welding. High 
resistance to abrasion, oil, and impact. 


Whip Lead Cables 
Hawser lay construction of conductor 
a —_ ai makes this cable extremely limp and 
BELDEN I/O AWG manageable .. minimizes operator 
fatigue. Jacket won't pull away from 
electrode holder. Neoprene insulation. 


plus rubber-jacketed welder power 
supply cords 


| 
| ask your welding supply distributor 


one wire source for everything electrical and electronic | 


magnet wire * lead wire * power supply cords * cord sets * portable | 
cordage * electronic wire * automotive replacement wire and cable * 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
er cle) 


aircraft wire * electrical household replacement cords 


' 


18-1-9 bac, - 
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RELIEF 
VALVES 


for.a wide range 
of fluids 
including 
cryogenic liquids 


ann 
oe 
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Rustproof, corrosion-proof, lightweight ‘““Pop-Action” design 
shown above opens slightly under moderately excessive pres- 
sure—“pops” to full discharge when pressure exceeds a pre- 
determined point—reduces pressure in container quickly and 
safely. Valve types available with start-to-discharge settings 
from 1 to 450 P.S.1L.G. Sizes range from 4%” to 14%” 

For complete information and specifications about RegO 
relief valves and safety relief devices... 


mail this coupon, today! 


RegO Division, Dept. 28-H 


The Bastian-Blessing Company 
4201 West Peterson Avenue 
Chicago 46, Illinois 


Please send me Catalog GG-300. 


4 A 
: Name s _ : as # 
& 








Company 








Address 








City, Zone, State 





Co] yf fT ft ft ff 
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working on an Air Force sub-con- 
tract for the missile program in 
which it is necessary to certify our 
weldors under a_ specification 
known as “MIL-T-5021,” which 
calls for test samples subjected to 
certain tensile and bending tests. 

Eight of our operators submitted 
to this test which was performed 
under the supervision of an Air 
Force inspector, and all eight men 
passed with “flying colors.” We 
know that certain shops attempting 
to do this type of work, on the 
other hand, were unable to get 


| their operators certified at all. 


There must continue to be pro- 
tection from the careless, sloppy, 
indifferent or unskilled weldor, and 
we know of no other means than 
by certification in the proper, pre- 
scribed manner. 

C. F. Wulff 
Kirk & Blum Mfg. Co. 


Absco did it 


Sir: Los Angeles 
In your June issue (p. 64) you 
describe a process for rebuilding 
crankshafts, which may prove help- 
ful to us. Could you please give me 
the name of the southern Cali- 
fornia distributor referred to in 
this article? 
S:. 5B. T. 
(The distributor is Absco, Inc., 
4600 W. Jefferson Blvd., Los 
Angeles, 16, Calif., which intro- 
duced the Linde CO,-Mig process 
to the Pasadena firm mentioned in 
the story.—Ed.) 


Finds WE helpful 


Sir: Marblehead, Ill 
I surely look forward to getting 
my WeLpING ENGINEER’ each 
month. I find a lot of tips and 
helpful ideas in it. Thanks a lot. 
Wilbur Sapp 


VUDONUDANNEDODOOONENDNODOOEEOUOOOOOONEDNCUOOOONeNNNONOOOOORNOCOOONOOORREONOOOOanOROCOOIOOOOORD 
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THE TEST: Radiographic Examination, Todd Shipyards Corp. (Bklyn. Div.) 


THE MATERIAL: Main Thrust Shaft Collar 
(7%" Steel), SS Sigdal 


THE SOURCE: Co GO 
(10 curies) 


THE FILM: Casset Loaded with 





GEVAERT STRUCTURIX D7 X-Ray Film 


In a recent gamma ray examination by N.Y. Testing 
(in accordance with MIL-STD-271A 
requirements) the film chosen for optimum penetration 
was Gevaert’s STRUCTURIX! 

Whenever radiographic tests of product structural qual- 


Laboratories, Inc., 


ity are conducted in a laboratory or field, industry relies 
on Gevaert STRUCTURIX films for the searching 
“look”. These films probe ever deeper in their search for 
hidden flaws . . . and offer greater readability, as well as 
a sturdy base that facilitates handling ease. 


Gevaert STRUCTURIX Films are available in five 
types, each designed to excel in its specific job applica- 
tion. Your inquiry for complete details and professional 
samples will be answered by the nearest Gevaert branch. 

FREE! Write for a Handy Exposure 


Calculator for either Co 60 or Ir192 Radiography 
of Steel. Specify the one desired! 


THE GEVAERT COMPANY OF AMERICA, INC., 321 West 54tb Street, New York 19, N. Y., 
District Offices: Lincolnwood (Chicago), Ill. * Los Angeles * Dallas * Denver © San Francisco 
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From One Source. . 








Two completely new catalogs 
available to you at no obligation. 
See the best in welding and cut- 
ting apparatus ... TORCHWELD® 
and REGO*... available exclu- 
sively through NCG's nation-wide 
network of Sales Offices, Distri- 
butors and Dealers. Call or write 
for your copies today. 

*T. M. Bastian-Blessing Co. 














e welding and cutting apparatus of all types 
and sizes for all of your needs 





HAND CUTTING 
TORCHES 
Four models that handle 
any job. Thousands are in 
use, cutting plate, multiple 
plates, slabs, sheets and 
scrop. 


WELDING TORCHES 


Five different torches 
available to best suit your 
work ...large-capacity, 
heavy-duty torches; medi- 
um-duty torches, and BAN- 
TAM® light-duty torches. 


REGULATORS 
(Single Stage) 
Twenty-two models meet 
every demand of cutting 
and welding in shops, ship 
and scrap yards, mills and 

industrial plants. 


OUTFITS 
Fifteen welding, cutting 
and combination outfits 





MACHINE CUTTING 
TORCHES 
Twelve models provide for 
any needed selection and 
meet every requirement. 
Machine cutting is increas- 
ing, and NCG torches are 
preferred more and more. 


WELDING TIPS 
Twelve styles, each in many 
sizes, to satisfy the many 
requirements for good 
welding. 


HEATING TIPS 
Twelve different tips avail- 


able in many sizes give. 


you maximum flexibility. 


aE 


REGULATORS 
(Dual Stage) 
Nine models. No more ac- 
curate or dependable a 
regulator at any price. 


SOD-R-BRAZE® 
Built to meet widespread 
demand for efficient, inex- 
pensive soldering, heating 
and light brazing. 





CUTTING TIPS 
Twenty-six styles, each in 
many sizes, made of spe- 
cial copper alloy chosen 
for its heat resistant and 
long-wearing qualities. 
Large selection assures you 
of the right tip for each job. 


CUTTING 
ATTACHMENTS 
Four attachments double 
the usefulness of NCG 
Welding Torches— simple 
ond fast coupling converts 
any of these torches to an 
efficient cutting torch. 


REGULATORS 


(Pressure Compensating) 
Ten models for all types of 
work. These regulators 
combine best features of 
single and dual-stage reg- 
ulators. 


ECONOMIZER 
An indispensable automatic 
gas shut-off. Hang weld- 
ing torch on hook and the 
gases shut off completely. 
Take torch off, pass tip 
over pilot light and re-light 
to previous flame setting. 
Saves time and gos. 




















NATIONAL CYLINDER GAS 
DIVISION OF CHEMETRON CORPORATION 
840 N. Michigan Ave., Dept. E-2H 

Chicago 11, Illinois 





/ CHEMETRON / 


© 1960, CHEMETRON CORPORATION 


ELECTRODES 
AND RODS _ 


ONTINUOUS RAIL 

INDUSTRIAL GASES WELDING EQUIPMENT 
AND CUTTING 
APPARATUS AND ACCESSORIES 





our customers rarely change 
to other makes ee e 


BECAUSE: their own experience proved that the fifty years of our 
experience in the welding and cutting fields assured them highest 
quality with years of satisfying and trouble free service. 


We originated the solid bar stock regulator body — eliminated the 
metallic feel of the tension screw action and made it accurate and 
smooth — perfected the multiple nozzle mixer for greater saftey 
and better performance. 


your money buys no finer equipment — 


Your confidence buik our business. Write for descriptive litera- 
ture, or the name of our nearest distributor. 


lasting quality 
saves more than 
merely a low 
price! 


it’s how long it 
serves you that 
determines your cost 





NATIONAL wei epignrt compo, 


218 fremont street san francisco 5 california 
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education 


This issue of WELDING ENGINEER 
has a special section devoted to 
welding education — a subject we 
have editorialized about for many 
years. Opportunities abound in the 
welding industry, and it is our 
hope that through you — our read- 
ers — we have sold many of our 
younger citizens on welding as a 
career. 

Speaking of career opportunities, 
these same youngsters might be 
interested in a booklet prepared 
by the educational activities com- 
mittee of the American Welding 
Society appropriately entitled, “Op- 
portunities in the welding indus- 
try.” It is available from WELDING 
ENGINEER or the AWS, 

(The National Welding Supply 
Association, Philadelphia, is pre- 
paring a film depicting these same 
opportunities. The film is expected 
to be available to high schools and 
civic organizations sometime next 
year. ) 


the art of welding 


On several occasions during the 
past 3 to 5 years, WELDING ENGI- 
NEER has chronicled the progress 
direct-metal 


made by sculpture 


(where welding, naturally, is the 





“Very well, come in.” 
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joining method). We now note 


| 


that many welding schools have | 


invaded this artistic field. A re- 
cent advertisement in a New York 
City newspaper lists a welding in- 
struction course for sculptors at 
$75 — for 12 classes. 


more on sculpture 


Theodore J. Roszak is a famous 
scupltor whose work has been il- 
lustrated several times in recent 
years in WELDING ENGINEER. Es- 
pecially noted for abstract metal 
work, Roszak recently completed a 
faceless, one-legged aluminum 
eagle destined to decorate the new 
United States Embassy building in 


London. With a wingspread of 37 | 


ft, the sculpture weighs 2,200 lb, 
took two years to finish. It has 
been predicted that it could with- 
stand hurricane-velocity winds up 
to 120 mph. 


Roszak and four assistants built 


a full-scale model of cardboard and | 


wood in the sheet-metal shop of 
the A. J. Burrows Co., Brooklyn, 
N.Y. Aided by a crew of seven 
weldors and mechanics, the artists 
joined the aluminum skin over the 
frame of structural tubing and sim- 
ilar members. 

The 17-ft wings had to be un- 
bolted from the body before the 
bird was shipped from Brooklyn. 

Actually, Roszak made eight 
smaller scale models before he and 
Eero Saarinen, famed architect and 
designer of the embassy building, 
were satisfied with the eagle. 

Gold plated before being ship- 
ped to England, the sculpture will 
be a soft, greenish gold, and, Ros- 
zak said, “it will weather beauti- 
fully in the damp London atmos- 
phere. We want the eagle to match 
the anodized aluminum trim of the 


building.” 


will it ever end? 

Ever wonder why they put such 
heavy doors on the post-office and 
other federal buildings? It’s the 
only way the government can tax 
your strength. 





you find cracks and 
hidden surface flaws 


inY metals 
inV plastics 
in ¥ ceramics 
in ¥ glass 


Zz 
in ¥ minutes 


use PIXchek penetrant dye system for 
inspection after any metal-working 
process—casting, forging, welding, grind- 
ing, extruding, drawing, shearing—the 
gamut of operations. PiXchek is equally 
adaptable to single part or quantity-run 
inspection. 


Everything you need is in 
this handy flaw-hunting kit 
Sturdy steel hinged case with aerosol spray cans of PIXchek 
Dye, Cleaner, and Developer, plus extra cans of Dye and 


Cleaner for brush and wipe-on applications. The coupon 
below can start you flaw hunting right away. 


PICKER X-RAY CORPORATION 
25 So. Broadway, White Plains, N. Y. 


Please ship (_] PIXchek Kits @ $35.00 


Name Title 








Comoany 
Address 
City. 








Purchase Order No. 
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(Taken from Welding Engineer 
of August, 1930) 





Bill Hord, son of S. R. Hord, 
head of the Wichita Falls Oxy- 
gen Co., Wichita Falls, Texas, 
is now on a tour visiting the 
oxygen and welding plants of 
many lands, including England, 
Belgium, France, Germany and 
Switzerland. 

—30 Years Ago— 
They mean It is reported that Federal Ma- 


Y Al | chine & Welder Co., W 
° ° , ways Oo elaer ie arren, 
— oes et ll Ohio, is planning to erect new 


n th buildings to increase its operat- 
— gets ten ie ing capacity 100%. 

tests/ BIG | —30 Years Ago— 
RED Harry M. Frederick, manager 
DRUM. of Security Welding Co., Min- 
Wire for | neapolis, reports increasing de- 
supplier... mands by customers for hard- 





facing. He states, however, that 
Se in building up a _ hardfacing 

Je) business, it is necessary for the 
job shop manager to put forth 














some real sales effort. 


pK) \\ : wi —30 Years Ago— 
‘ eh lB Everett Chapman has been 


cS | appointed director of develop- 
NATIONAL CARBIDE COMPANY ae | ment and research for Luken- 


A DIVISION OF AIR. REDUCTION COMPANY, INC, | weld, Inc., division of Lukens 
150 East 42nd Street, New York 17,N.¥Y. — | Steel Co. Coatesville, Pa. He 








formerly was director of re- 


—30 Years Ago— 


@) SAFETY SAM says: 22 
- © 


ey | The Northwest Supply Co., 
© | ways use 322 Sixth Ave., South, Minne- 
apolis, has been formed by D. 
B. Berg and A. L. Berg. 
—30 Years Ago— 
Grand Rapids Welding Sup 
ply Co., Grand Rapids, Mich.., 


fetelete & a4 is just completing a new car- 


bide storage warehouse and a 


they give iilcMauilelas new engine house to store a 


i new Diesel which will furnish 
protection relate! | power for the production of oxy- 


gen. The firm also recently 
+ 


rxeliihiel a tame | added to its Kalamazoo ware- 


house. 





30 Years Ago— 
There is a Dockson goggle or specta- An announcement in this is- 
cle to meet any requirement. Low sue warns weldors against 
cost, high quality equipment, "Built drinking ice water if they are 
for better protection.” Scientifically | on “hot” jobs. Ice water 
designed Sor safety with enaniouen may result in exruciating stom- 


4 ach pains and perhaps prostra- 
comfort. Many outstanding features tion. The best plan is to leave 
and careful construction usually found ice water alone. But if ice water 
only in higher priced equipment. is insisted upon, dash in a bit 
You'll like ‘em! of — before — 7 

though the taste at first wi 

— oo a ee — seem slightly disagreeable, it 
rotection Catalog an a ee ee % 4 

MODEL 492 GOGGLES ad, | name of your distributor. will obviate any detrimental 

. ; effects that might result from 

3839 Wabash \ CORPORATION | Detroit 8, Mich. drinking the water without such 


mo + 
treatment. 
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Phelps Dodge Habirprene’ Arc Welding Cable 
lasts longer under roughest working conditions! 


The durable quality of Phelps Dodge 
Habirprene arc welding cable makes it 
ideal for use on jobs where welding cable 
undergoes severe physical wear and tear. 
Records show that Habirprene cable more 
readily absorbs heavy blows and weights, 
resists oxidation and damage caused by 
severe working conditions in shipyards, 
oil refineries, building construction and 
boiler-making plants. In some applica- 


* NEOPRENE 


tions, Habirprene cable has lasted many 
times longer than rubber cable. 

More than 10 years ago, Phelps Dodge 
pioneered Habirprene welding cable—the 
first real advance in this field. Today's 
Habirprene welding cable is the result of 
Phelps Dodge development and manufac- 
turing experience devoted over the years 
to providing an arc welding cable of 
superior quality with a proven record for 


safety, dependability and long life. This 
cable meets all requirements of A.S.T.M. 
D752. 

See your authorized Phelps Dodge 
distributor for hard-wearing, long-lasting 
Habirprene arc welding cable with indel- 
ible gold markings. Phelps Dodge also 
makes a full line of rubber arc welding 
cable and welding power supply cable. All 
these cables are available from stock. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C, Houston, Indianapolis, Jacksonville, 
Kansas City, Mo., Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portiand, Ore., Richmond, Rochester, N. Y., San Francisco, St. Louis, Seattle, Washington, D.C. 
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BAY STATE'S NEW 


“KOOLIE HAT” 


are easier, safer and 


This new wheel shape removes one of the prime causes of accidents in portable grinding 
and blending, by cutting operator-fatigue. It increases cutting speed, too. Triple-layer, 
resin-bonded fiberglass construction gives Bay State’s new ‘‘KOOLIE HAT” wheels 


extra strength, durability and a controlled contact area so important to portable 
snagging wheel users. 


e Easier Operation 
‘‘Koolie Hat’’ wheel is held at 
4° to 5° angle to the horizontal 
instead of 25° to 30°... re- 
quires less pressure to hold 
grinder steady . . . virtually 
eliminates jitter and bounce, 
due to extended peripheral con- 
tact. Operator grinds in relaxed 
position with both arms ex- 
tended about equally... fatigue 
drops... accident rate goes. 
down... production climbs. 


e Extra Safety 

‘‘Koolie Hat’’ shape ensures 
uniform wear of all three layers 
of abrasive at once... even 
when wheel is held flat for 
smoothing and cleaning. This 
eliminates danger that results 
when conventional disc-wheels 
wear thin over entire surface 
(see diagram). Prevention of 
heat build-up also reduces dan- 
ger of breakage due to heat 
cracks, 


e More Uniform Speed 
New ‘‘Koolie Hat’’ shape pro- 
vides a narrow, radial contact 
surface between wheel and 
work. This means that wheel 
speeds stay high, ensures fast, 
efficient removal of metal and 
prevents heat build-up. 


These remarkable new wheels are available in two sizes: 7” x 14" and 9” x 4". Your Bay State 


distributor or direct representative is ready now to demonstrate on your work, at your plant, 
Write today. 


BAY STATE 
ABRASIVES 


(& Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 


a lee TT 
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Seine? 


1 


Particular welding jobs call for particular welding wires— 
and you might think that one wire is as good as another so 
long as it has the right chemical analysis. But there’s more 
to it than that. 
Take Caterpillar Tractor Co., for example, which is a 
large consumer of welding material. Just identifying and 
using the correct analysis isn’t enough. Caterpillar also 
requires efficient packaging and coiling—uniform temper 
and finish—consistent metallurgical characteristics. In fact, 
it is at Caterpillar’s suggestion that PAGE now color-codes 
coils for quick identification. Caterpillar uses PAGE welding Gide tiiher bo eles of thn bes cucdins, 
wire because it meets the requirements—regularly. In your dependable products made by Caterpillar. 
own welding operations, you can count on the same high Ann Seapets S988 to used to obtain high 


. strength welds with maximum ductility on 
standards when you specify PAGE. alloy steel. 


Let PAGE Help Solve Your Welding Problems 


When you bring your welding problems to PAGE, you get the benefit of over 
These F older $s can half a century of wire drawing experience and leadership in metallurgical 
help you research. Leadership evidenced by the industry’s widest range of analyses 
Write for: —33 grades designed to do an endless variety of welding jobs. Let PAGE 


| Folder DH-402-C help you improve your quality and lower your costs by furnishing the right 


Contains information on wire for your job. 
submerged arc and inert ee ; ‘ > . ient 
| gas automatic welding PAGE wire packaging is designed to give you the utmost in convenien 
wire. Lists descriptions storage and handling, whether you require a 14 spool or a 1200? payoff- 
and uses of the many 


PAGE analyses. Describes pallet. Prompt delivery is assured from a coast-to-coast network of PAGE 
int ema. distributors backed up by strategically located PAGE warehouses. 


Polder 001-1218 » Chart You will find it is ‘good business” to bring your problem to PAGE. 
\ lists detailed analyses of 


ice cane PAGE WELDING WIRE 
wires, metal spray wires, ACCO 


bare electrodes and gas 





properties. Lists most competitive Monessen, Pa.*, Atlanta, Chicago*, Denver*, Detroit, Houston*, Los Angeles*, New York, 
makes. 


react We Philadelphia*, Portland, Ore., San Francisco*, Bridgeport, Conn. 








Lal . 
welding rods. Shows uses and physical & Page Steel and Wire Division - American Chain & Cable Company, Inc. 





*Indicates PAGE warehouse stocks 


PAG E —THE SOURCE FOR ANSWERS TO WELDING PROBLEMS 
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CLEARING HOUSE — 


Torch Firm Sets 
a Scorching Pace 


By JACK CLEARY 
HARRIS CALORIFIC CO., Cleveland pioneer 57 
years ago in manufacture of torches and allied equip- 
ment for the oxyacetylene metal cutting and welding 
industry, is fully living up to the second part of its 

name these days. 

The word calorific, according to Web- 
hot. And Harris Calorific cer- 
‘ sales figures. 
Clarence M. Taylor, president, reveals 
that the company’s world-wide net sales 
4 for this year’s first quarter set a new 
a 42% gain over the 





like 1959 period. 
This comes on top of a 41.5% sales 
pox cuzakY gain for the full year 1959. 
For domestic sales alone, the sales increase 
last year amounted to a husky 52%. 

The late John Harris, the firm’s founder and first 
president, accidentally discovered the principle of 
oxygen flame cutting of metal while experimenting with 
synthetic ies shortly after the turn of the century. 
However, i ifi remained relatively 
small in an in judes several giants. 


High Rate of Growth 
But the current growth—more than a 40% rate— 


js well ahead of the industry's average of 17% for last 
year. 

This is attributed to de- 
velopment of newly de- 
signed equipment for faster 
and more economical metal 
flame cutting and to eX- 
pansion of the company’s 


distribution network. 
TP au, > 


HARRIS’ SALES 
GAIN 42% IN 


FIRST QUARTER 


sac and May 1960 was the 
biggest month in its 
97-year history.... 


There are a lot of good reasons for 
this 1960 vs. 1959 performance 


More and more users of weld- 
ing and cutting apparatus 
are turning to Harris. As a 
prime source for the new and 
the practical in this field 
poole gr 
i and develo 
what they require for off. 
cient, low cost operations. 


Leadership has resulted 
from such newly designed 
apparatus as the industry’s 
first gaugeless regulator; the 
first automatic welding 
torch; the first multi-stage 
regulator; the first oxypro- 
pane cutting torch; the first 
efficient oxy-natural gas cut- 
ting torch; Cut-o-mation; as 
well as a host of other pro- 
gressive contributions. 


: _ new Harris developments are coming 
ut of an aggressive, continuing research pro- 


. gram, which will be industry 
over the world. ee ae “ 


Building World-wide Cus 
tomer Confidence with Ad 
vanced Design Welding and Cutti 
utting Apparatus 
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and FINEST 
FAMILY 
of 


WELDER; POWER PLANTS 


Miller originated the combination welder/power plant. 
This established a lead never lost notwithstanding the 
most widespread efforts at copying and duplication. Shown 
here are gas and diesel engine driven welders in d-c and 
a-c/d-c models. 

In this group there is a welder/power plant size, type 
and price to meet every practical need — all available with 
field-tested accessories and trailers. 


SOEs] Mocs ve DA-300-1 
TAS Bee tS: dgae - 

% Shaws 
Complete specifications will be sent promptly 
upon request. Please indicate model or models. 


SUVA T Cel ccectric MANUFACTURING COMPANY, INC. * APPLETON, WISCONSIN 


EXPORT OFFICE: 250 West 57th St., New York 19, N. Y. Distributed in Canada by Canadian Liquid Air Co., Ltd., Montreal 
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Engineer 


ESTABLISHED 1916 


Ignorance is not bliss 


WITH THE NEW SCHOOL YEAR soon to begin, the problems of education are 
again highlighted — in this case, welding education. 

After completing its first billion dollar year, the welding industry’s in- 
clination is to think everything is rosy. Jt isn’t. This sales milestone was 
reached in spite of many segments of the industry. Only a comparative few 
really promoted and advanced the use of welding. 

Many engineers, architects and executives are tragically ignorant about 
welding. It is tragic because were they to use welding to its full advantage, 
life would be more pleasant . . . and their products more pleasing and 
economical. 

Unfortunately, not all ignorance is on the “outside.” Many who work 
with the processes have forgotten too much — or never learned enough — 
to make the best use of them. 

There is nothing wrong with welding that a little more knowledge couldn’t 
cure. And this knowledge is necessary for continued progress. 

Through our wholly-subsidized Foundation for Education in Welding 
(FEW), and its publications, we believe we have whetted the interests of 
thousands of high school students, as well as some industrial leaders. 

Unfortunately, industry has not shown enough interest in welding educa- 
tion. We could show them how profitable such interest would be. 

We will continue to promote welding and welding education and hope 
others will join us. Our latest move has been establishment of the WeLpING 
ENGINEER Scholarship in Welding Engineering at Ohio State University. 

Let’s hope these efforts will interest more schools and students in welding 
and more of the industry in education, for only through their combined in- 
terests will welding grow. 
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Typical one-piece oxy-acetylene cutting Typical two-piece cutting tip for use 
tip with precision swaged preheating with propane, natural, or city gas 
and cutting orifices. 














VICTOR CUTTING TIPS 


COMPLETE SELECTION. Victor Cutting Tips are available in more than 35 types, with a selec- 


tion of sizes 000 to 16... for Victor's unusually large selection of hand and machine cutting 
torches to suit every job and operator's preference. 


SOUND DESIGN. Each cutting tip has carefully proportioned pre-heat and cutting oxygen 
orifices to provide the most efficient performance on each application. 


HEAT RESISTING MATERIAL. The uniform quality Tellurium copper alloy used in Victor Cut- 
ting Tips has excellent resistance to heat and wear, providing long trouble-free service. 


PRECISION MADE. The specially designed machines and time proven methods of cutting tip 
manufacture developed by Victor over half a century, guarantee the user the highest uniform 
quality and consistent results. Preheating and cutting orifices are accurately finished on 
polished mandrels to produce true, free-flowing gas jets which permit the use of lower and 
more economical gas pressures. The tapered seat of each cutting tip is carefully machined 


with a diamond point tool to exact dimensions to provide an absolutely uniform and gas-tight 
fit in Victor Cutting Torches. 


100% INSPECTION. Each Victor Cutting Tip is flame tested under standard operating con- 
ditions to insure the user perfect flame and cutting jet characteristics. 


SPECIAL TIPS. Tips for special applications can be designed on request. 


Order now from your Victor dealer 


VICIOR EQUIPMEN] COMPANY 


844 Folsom St., San Francisco 7 + 3821 Santa Fe Ave., Los Angeles 58 
1145 E. 76th St., Chicago 19 
J. C. Menzies & Co., Wholly-Owned Subsidiary 


MFRS. OF HIGH PRESSURE AND LARGE VOLUME GAS REGULATORS; WELDING & CUTTING EQUIPMENT; HARDFACING RODS; BLASTING 
NOZZLES; COBALT & TUNGSTEN CASTINGS; STRAIGHT-LINE AND SHAPE CUTTING MACHINES; ROLLER AND IDLER REBUILDING MACHINES. 
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ow to educate 
for welding 


SINCE THE ADVENT of Sputnik I, the system of educa- 
tion in the United States has been criticized, dissected, 
analyzed and, to a certain extent, remedied. 

However, despite this Russian-caused demand for 
more engineering education, welding as an integral 
part of that education still must be sold. 

That is the negative side of the coin. In this issue, 
WELDING ENGINEER wishes to emphasize the positive 
side: what is being done by colleges, technical schools, 
industry and even distributors to educate for welding. 

Our first consideration is the professional engineer- 
ing schools. The following comments come from three 
of the more prominent educators in the welding field. 


Roy B. McCauley 
Dept. of Welding Engineering 
The Ohio State University 


WELDING ENGINEERING is not a specialty, but rather a 
broad, general engineering education inquiring into 
many of the engineering disciplines. 

We feel that an engineering curriculum should be 
totally broad, giving the student an ability to com- 
municate with others, to speak and to be culturally- 
based so he can take his place in a communal life. 
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Welding 


Engineer 


When we envisioned the welding engineering pro- 
gram, we saw one in which 55% of the student's time 
was in the basic sciences (chemistry, mathematics, 
physics, mechanics) and the non-technical broaden- 
ing subjects. 

We also felt that about 25% of the student’s time 
would have to be spent in other engineering fields. A 
look at the manufacturing and welding industries told 
us that the educational tenets of this field were four- 
fold: product design, product material, production and 
control processes, and manpower. 

The pre-requisites of the courses are tied together in 
an attempt to integrate the information from previous 
engineering courses. Welding engineering is unique 
in that it can take a number of different areas and 
still motivate the student constantly. 

Thus, individual courses are organized into specific 
curricula in which one subject builds on the next in- 
stead of being just individually interesting courses. 

In the department, course work is divided into three 
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areas: design, processes and materials. 8 

The design phase has three courses; structural, ma- 
chine and production welding, while the processes 
are treated in four courses: overall engineering analy- 
sis; welding equipment (primarily electrical); resis- 
tance welding (an introduction to electronics and con- 
trols); and lastly, non-destructive testing. 


The materials course deals first with the physical 
side, such as temperatures and stresses, and then with 
metallurgy and welding procedures. 

The course work in welding engineering takes about 
15% of the time spent in the university. Of this, about 
3% is spent in off-campus work. Some of these hours 
are inspection trips where students and a professor 
spend a week visiting plants daily and discussing these 
trips in the evenings. 

It is desirable, and the department helps specifi- 
cally, to obtain summer jobs for each student to 
further his knowledge of the field and the nature of 
its activities. 

In these summer programs, the students learn to 
weld with industrial equipment in an atmosphere of 
proper manipulatory procedures, carrying through the 
idea of education through total perception. Many vis- 
ual aids (movies, slides, diagrams) are used in the 
courses, both for education and a change of pace. 

Instructors spend a great deal of time showing the 
students why they are taking a particular subject. 
Courses are clearly outlined to show where each fits 
into the next. 


Almost all of the welding engineering courses have 


laboratory phases. These may be computation, lab 
work or lab investigation, but we feel that the familiar- 
ity that the students have with the laboratory and pro- 
cedural work is important in obtaining total compre- 
hension. 


Richard C. Wiley 
Welding and Metallurgical Dept. 
California State Polytechnic College 


EMPHASIS IS PLACED on those phases of engineering 
concerned with planning, product development, pro- 
duction, operation, management, service and sales. 

All freshmen have required courses in the shop and 
laboratory where they learn to use tools, instruments 
and machines characteristic of their major subject. Ini- 
tial emphasis is placed on skills and techniques which 
provide a background for more advanced courses. 

The student begins working in his major subject 
early in his freshman year — which is not the case 
with most colleges, where the major field is entered 
in the third and fourth year after two years of general 
engineering. 

Emphasis on the major continues throughout the 
entire four year program, together with related work 
in mathematics, science and general education courses 


Fundamentals and basic principles are taught in 
terms of typical problems encountered in industry 
In this way, students learn general principles through 
application. Each student also engages in constructive 
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HEAT-treated specimen is removed from furnace then sent to a 
laboratory for tests to determine strength and heat effects 
on the material. 


project work which results in an appreciation of the 
mechanical, analytical and economic aspects of engi- 
neering. 

The engineering curriculum is divided into four 
areas, each with a specific objective. 

Courses in the technical group train in the use of 
procedures and operations for development of manipu- 
lative skills and understandings (welding, machine 
shop, drafting). 


In the engineering group, they learn application of 
basic physical laws to the problems of engineering, 
while the scientific group courses provide a founda- 
tion for scientific fact and train the student in the 
use of basic mathematical and scientific tools. 

In the last group, humanistic social courses provide 
the cultural background for successful participation in 
SOc iety. 

For students wishing to enter the welding industry 
either in design, sales, promotion or inspection, a se- 
quence of senior electives in welding engineering is 
set up within the framework of the mechanical engi- 
neering department. 


All engineering majors take some freshman courses 
in welding, ranging from one to six work units. For 
example, one work unit in welding is a three hour lab- 
oratory period each week for one quarter. This is ap- 
proximately 30 hours per quarter, after deducting 
various time-consuming interruptions. 

For this three hour session per week, between 45 
minutes to an hour is used for technical discussion. In 
the beginning courses this involves safety and other 
considerations in setting up a welding job. 

The other two hours, for the most part, are spent in 
learning the skills and techniques of making a weld. 
These students, of course, will never be weldors but 
they will have a much better appreciation of what a 
weldor does. 
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OXYACETYLENE welding shop has facilities for 42 students at 
California State Polytechnic College. Each instructor supervises 
20 students. 


In this way, when they design a piece of equipment, 
they will be able to design with welding in mind — 
what welding will do, and what it cannot do. 


Many of these courses, especially after the first 
quarter’s work, are tailored to fit the particular major 
field, e. g., electronics engineers in their second quar- 
ter study how material is designed to fit the particu- 
lar welding applications found in the electronics in- 
dustry. 

We have built this program over a period of years 
and could never have done it had the administration 
philosophy not been what is it. There was a selling 
job in the beginning, however. 

We have pushed this program as fast and as far 
as possible. And it can be done in other places with as- 
sistance from industry. 

Although this welding engineering option was start- 
ed in the mechanical engineering section, the weld- 
ing program stands on its own and is responsible di- 
rectly to the dean of engineering as are all other 
major departments of the college. 

In the 10 years we have been operating this pro- 
gram, we have graduated approximately 175 persons 
from the welding engineering sequence. Of these, 
about 140 are directly engaged in some phase of 
welding engineering, many in service engineering 


work 


We have had a great deal of help from various com- 
panies, either from their regional offices or from the 
main office. These manufacturers, as well as AWS, 
have provided equipment, assistance and time. 


John H. Forrer 
School of Engineering 
North Dakota State College 


Ir ONLY TAKES’ so many credits to graduate. If you 
want to include a new course, another must be taken 
out — and this is where the problem starts. 

First of all, we must create a definite need for 


courses in the welding field. This can be done only by 


pressure from the welding industry. 


WELDING ENGINEER—August, 1960 


Every school ot engineering would welcome lectur- 
ers from industry to talk about welding, its problems 
and its future. There are few schools with instructors 
qualified to lecture on welding in this light. 

When industry sends their personnel men for re- 
cruiting purposes, they should impress on the students 
the importance of taking courses in welding. This in 
turn would create a demand from the students for 
such courses. 


Welding education could be included in the present 
courses. For example, welding symbols should be 
taught and used in all drawing classes, and at least five 
lecture periods should be set aside for welding in the 
tools and processes courses. 

Welding should be at least half of a machinery de- 
sign course and weld inspection should have a big 
part in quality control courses. 

In industrial engineering, time and motion study is 
incomplete without welding. Electrical engineering 
without a course in resistance welding controls is out- 
dated, and with the present switch to welded construc- 
tion and bridges, civil engineering without welding 
information is far behind the times. 

There should be a certain amount of shop courses in 
welding to make the future engineer at least familiar 
with the problems encountered by the shop man, and 
to give him a better understanding and create a better 
relationship between shop and office. 


Since there is little shop work in our engineering 
schools, there is a growing need for good welding 
technicians who can act as liaison men. These men 
must have a good practical background in welding and 
must be familiar with all technical advances in the 
welding field so they can be a help to both sides. 

Code requirements must be standardized; the pre- 
sent situation is a drawback and a bottleneck, and a 
basic program must be worked out for all engineer- 
ing schools. Let’s stop talking and start doing. 


FRESHMEN students make spot welds after which the welds are 
tested for strength and optimum results plotted on a curve. 
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How to educate for welding 





by Howard B. Carey 
Director, 


Hobart Bros. 


Technical School 


Manufacturer's school 


provides industry 


with all-around weldors 


A FAMOUS ENGINEERING university 
in Indiana has an excellent, well- 
equipped welding laboratory now 
practically unused.’ 

This is the trend in engineering 
education: to eliminate shop cour- 
ses from engineering programs. And 
it works a particular hardship on 
welding which has_ traditionally 
struggled to gain full acceptance 
from colleges and universities. 

What does the welding industry 
want from the engineering institu- 
tions? It wants (1) well trained 
weldors, (2) engineers with a know- 
ledge of welding, not necessarily 
how to weld, but how to utilize 
welding in design, and (3) welding 
technicians who can weld and aid 
engineers and weldors to obtain 
full utilization of welding. 


In 1959 the welding industry 
recorded its first billion dollar year, 
and as the scope of welding con- 
tinues to grow, the trainmg of 
welding craftsmen is demanding in- 
creased attention. This is a need 
which the Hobart Welding School 
is attempting to meet. 

As an industry grows, its body of 
“know-how” expands with it and 
this in turn demands that such in- 
dustry knowledge be transmitted 
in a formal training program. 

First, the future weldor must 
understand some basic facts about 
his chosen work. The weldor is no 
longer a part-time weldor and a 
part-time blacksmith. Today, he is 
a respected craftsman whose know- 
ledge of processes, materials and 
techniques can mean an important 


GROUP demonstrations, in this case Tig welding, are part of course instruction at the 


welding school. 
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improvement in his company’s pro- 
duction cost picture. 

Welding is not only being used 
to join steel, but also for joining 
every other type of metal in com- 
mercial use. The newer welding 
processes and equipment are close- 
ly connected with the production 
of jet aircraft, guided missiles, 
energy and many other 
areas of industrial activities. 

These fields offer bright op- 
portunities for the weldor who is 
trained to take advantage of these 
opportunities. This highlights the 
significance of a welding school. 


atomic 


On the job training is a fast-de- 
creasing form of instruction be- 
cause of its inherent limitations of 
teaching the weldor only the im- 
mediate job requirements. Usually 
he must re-learn when he moves on 
to another job involving a different 
technique. 

The welding school, on the other 
hand, prepares a trainee to be an 
all-around weldor, well-versed in 
the various departments of his 
chosen field. The Hobart school is 
fully approved as a vocational cen- 
ter and its certificate of accomp- 
lishment is recognized throughout 
the country. 

The teaching staff includes per- 
sonnel who not only know how to 
teach welding, but who can also 
pass the most difficult 
qualifications. 


testing 
As for facilities, the school con- 
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“An additional 100,000 technicians trained in 
welding will be required tomorrow.” 


Clarence E. Jackson 
Chairman, AWS Educational Committee 


How many of these 100,000 welding technicians 
for tomorrow's labor force are being trained today? 

A few large manufacturing concerns and the 
Naval shipyards have good training programs for 
apprentice weldors who wish to become journey- 
men. But, do these programs continue from that 
point? 

What is being done for the weldor with 10, 15, 
and more years of experience who daily uses many 
types of equipment on different metals and with 
varied processes? 

This type of weldor has an untapped reservoir 
of experience and requires little training to become 
a welding technician. 


By far the largest percentage of process control 
engineers employed by one leading manufacturing 
firm are men who were once shop weldors. These 
men were given technician’s training and today 
many of them are well known in welding engineer- 
ing. 

In many of our industrial plants, where huge and 
complicated structures are welded, a void exists. 
There is no one to complete the line of communi- 
cation between the bench level, where technical 
assistance is often required, and the welding engi- 
neer, where technical assistance is available. 

In some of these plants, foremen, supervisors 
and managers are not trained to act on matters re- 
lating to welding’s technical aspects. They are 
chosen for leadership qualities and knowledge of 
other matters. 

Top management in many cases has recognized 


"Mr. Goss is a process control engineer for Lockheed 
Missile Systems Div., Sunnyvale, Calif. 


—— an 





TIG welding satellite system 
propellant tank hemisphere to 
circumferential “Y” ring. 


by Jesse E. Goss® 


Training of welding technicians 
must increase to meet demands 


this and has trained — or is now training — the 
welding technician to act as assistant to the weld- 
ing engineer; thus bridging the void sensibly. 

And this training of weldors is not difficult, nor 
expensive. The modern weldor has enough “know- 
why” to match his “know-how.” 

He does not have to be trained in the chemistry 
of metals; the intimate knowledge of metals, pro- 
cesses and equipment possessed by the majority of 
weldors is surprising. 

The weldor needs only an invitation to attend 
meetings and classes, if the matter to be discussed 
pertains to welding, and if the material is pre- 
sented interestingly. 


Where are tomorrow's 100,000 welding techni- 
cians being trained; in high schools, technical 
schools, or colleges? As a manufacturer, would you 
turn over expensive equipment to a recent gradu- 
ate without actual shop experience? 

Much of the equipment being used to train 
these technicians in many public vocational schools 
is sadly out of date and in poor condition. And 
only a few students are able to get experience on 
part-time and summer-vacation jobs. 

Employer groups, labor unions and technical so- 
cieties should send qualified speakers to address 
welding students in the various schools. A good 
motion picture depicting the advantages and op- 
portunities awaiting those who choose a welding 
career should be shown. 

(Ed. note: The National Welding Supply Asso- 
ciation is currently producing such a career film.) 

The various equipment manufacturers, metals 
producers and others have produced some interest- 
ing and educational films to be shown to vocational 
classes at the high school level. 


Qualified people from labor unions and employer 
groups should be present at the showings to an- 
swer any questions and offer such information as 
may be needed. 

Can the labor unions conduct organized classes 
for training of weldors as technicians? Such train- 
ing would upgrade the weldor in skill and pay. 

However, the employer is best qualified to per- 
form this training. He has the need, the equip- 
ment and should have the technical know-how. He 
is the one who will benefit the most. 
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tains almost 100 individual welding 
booths in which all known welding 
methods are taught. Professional 
tests are made of the students’ work 
and there is also a room for mak- 
ing X-ray examinations. 

Proper use of equipment and 
preventative maintenance, as well 
as safety instruction, are all es- 
sential parts of the training pro- 
gram. 

Up-to-date teaching methods in- 
clude visual aids, cut-aways of dif- 
ferent types of equipment, and 
movies where feasible. 


The various courses are designed 
to fit the student’s different needs 
and take into consideration his 
welding experience. For example, 
the standard welding course is de- 
signed for the beginner, but there 
are specialized courses for weldors 
with previous experience. If a stu- 
dent’s ability warrants it, however, 
a course may be shortened after 
he has satisfactorily passed certain 
tests. 

Specific tests during the term 
give an accurate measure of a stu- 
dent’s progress. And courses begin 
periodically so that students may 
enter at frequent intervals. 

Refresher courses are intended 
for weldors who wish to prepare 
themselves for a particular phase of 
welding or who plan to upgrade 
their skills for greater earning 
capacity. The curriculum is so 


INDIVIDUAL supervised instruction and 
separate facilities insure student will have 
best possible learning environment in 
oxyacetylene cutting (above) and weld- 
ing (right). 


AUTOMATIC welding 
such as submerged- 
arc, comprises an en- 
tire course available 
to students and wel- 


dors 


broad and varied that it includes 
courses for welding instructors as 
well as for weldors sent by their 
companies for a particular produc- 
tion job. This instruction can last 
from one to three weeks. 

Book study and discussions take 
up relatively little time in the in- 
struction. Maximum emphasis is 
placed on actual welding and su- 
pervised individual practice by the 
student. To get maximum benefit 
trom the time spent at the school, 
students are encouraged to study 
required textbooks outside of the 


classroom hours. 


Another phase of the school acti- 
vities is in weldor qualification 
Certain tests are given to the wel 
dor and appropriate certificates are 
issued on successful completion. In 
other cases, the tests are given at 
the school, but the weldor’s em- 
ployer does the certification. 

As mentioned previously, weld- 


ing technicians are also in demand. 


- They fill the gap between the pro- 


duction weldor and the professional 
engineer. They work under various 
titles, such as welding inspector, 
welding specialist, test weldor, 
welding supervisor, etc. 

The men tor the welding techni- 
cian’s job come from three sources: 


weldors with 


production above 


normal interests who upgrade 
through additional 
training; trained engineers who for 
some reason or another are doing 
technician’s 


themselves 


work; and _ finally, 
specialized training for the job. 

In this respect, the Hobart 
Technical School will soon begin 
a training program for welding 
technicians. This is a far-reaching 
undertaking, however, and at the 
present time neither a firm pro- 
gram nor timetable has been set. 

In February the school will pro- 
vide a two week welding inspec- 
tion course for selected insurance 
inspectors under the sponsorship of 
the National Bureau of Casualty 
Underwriters. The course is plan- 
ned for presentation several times 


a vear. 


This coming fall several one- 
week short courses will be offered 
to industry 
after the 


tioned above: another will be sim- 


One will be patterned 


insurance course men- 


ilar to the automatic welding pro- 


gram; and a third will be on gen- 
eral welding fundamentals for 
supervisory personnel. 

The uses of welding today are 
as infinitely varied as all of indus- 
try itself. And the search for better 
welding methods is one that never 
ends. 





by Morris D. Thomas 

Head of Welding Engineering 
Materials Dept. 
General Motors Institute 


Science 


\ NEED FOR YOUNG MEN to have a 
good education in order to qualify 
for engineering, technical and man- 
agerial positions, and industry's as- 
sistance in developing these young 
men 

This twofold _ consideration 
prompted General Motors Corp. to 
establish the General Motors In- 
stitute, Flint, Mich., in 1919. 

Approximately 2,200 


are now enrolled in this engineer- 


students 
ing college under the sponsorship 
of more than 130 different plants 
of the corporation. Of the nearly 
1500 graduates, almost 70% are 
currently employed by GM divi- 
S1IoOnsS 

In 1935 a welding principles and 
applications course was first of- 
fered, and soon after, in 1942, 
welding as a field of special inter- 
est was inc luded in the institute’s 
curr ulum 


Che first 


between engineering student and 


instructional contact 


welding instructors is made in the 
second semester of the freshman 
year. The course, required for all 
engineering students, deals with 
the manufacturing processes of 


forging, welding and pressed sheet. 


With the welding principles and 
applic ations course, the second con- 
tact is made. Here the objective is 
to develop the students’ back- 
ground so that: 

1) He has an understanding of 
the extension of physics, chemistry 
and metallurgy principles to weld- 
ing, and of operating characteristics 
of basic welding processes. 

(2) He can understand the basis 


for the selection of welding pro- 


How to educate for welding 





Industry lends a hand, 
establishes college with 
welding engineer course 


cesses and equipment for joining of 
a production part. 

For those students who select 
welding as their field of special 
interest, approximately 25% of the 
course work in their senior year is 
spent in welding instruction. 

Since the welding courses are 
developed to meet the expressed 
needs of groups within the corpora- 
tion, they are based on a funda- 
mental approach to welding prob- 
lems. This makes it possible to al- 
ways maintain a continuity of in- 
struction and to provide the stu- 
dent with the widest and deepest 
possible background. The courses 
are also flexible and readily adapt- 
able to 
changes. 


engineering practice 


As part of this broad, basic train- 
ing (rather than specialization), 
one or more welding courses are 
included for industrial, mechanical 
and electrical engineering students. 

As mentioned above, the 
emphasis in the welding courses is 
on fundamentals rather than speci- 
al welding techniques, processes 
ind machines. The approach is to 
proceed from weldments to welds, 
to weld quality and process con- 
trol, then to equipment and pro- 
duction. 

Emphasis in welding is placed 
on force, heat, filler metals, fluxes 
and shields rather than the 24 
operating characteristics of the 60 
or more different welding methods 
now being used. All instruction is 


STUDENTS perform re- 
sistance welding ex- 
periments using port- 
able gun and station- 
ary spot welders. In 
photo at top of page, 
students watch an arc 
welding demonstration. 


given in sections of limited num- 
bers of students to assure each stu- 
dent greater opportunity for in- 
dividual development. 

Whenever feasible, welding 
equipment is the same as that being 
used in industry. This equipment 
is altered as needed and is set up 
with whatever instrumentation and 
safeguards are required to make 
it effective for lab work. 

Thus, students become familia 
with production welding equip- 
ment characteristics as they per- 
form their laboratory work. Labora- 
tory facilities are grouped into four 
sub-areas: manual arc, manual gas, 
a resistance welding area, and auto- 
matic gas and are welding and 
flame-cutting areas. 

The application of welding 
fundamentals to the solution of a 
welding problem can be shown in 
many cases by means of actual 
plant practices and plant problems 
instead of hypothetical ones. The 
plant problems exert a tremendous 
motivating influence on a student 
and at the same time, increase his 
confidence in attacking unfamiliar 
welding problems in the future. 


In many instances, the student 
can apply many of his newly- 
gained principles in his plant work 
period. With the cooperation of 
plant training supervisors and weld- 
ing engineers the experience of the 
student’s work period is arranged 
to supplement the welding instruc- 
tion given at the institute. 











Manufacturer's survey shows... 


Universities de-emphasize 
oxyacetylene courses 


DurING THE Past few years, 
considerable emphasis has been 
placed on science and mathe- 
matics in engineering colleges 
and universities, extending even 
into elementary and high school 
curricula. 

In view of these develop- 
ments, Smith Welding Equip- 
ment Corp. undertook a study 
to measure the emphasis, or lack 
of it, now being placed on oxy- 
acetylene welding in education. 


A questionnaire was sent to 
the 156 accredited engineering 
colleges and universities in the 
U.S. Of these, 86 or 55.1% re- 
sponded. The same question- 
naire was re-sent to the 70 non- 
respondents. 

In this second mailing, 40 
schools answered, bringing the 
total returns to 80.7%. 

Three questions were asked: 

1 — Do any departments in 
your engineering school offer a 
course which includes or covers 
oxyacetylene welding: 

(a) Techniques — how to 
use and operate welding 
torches. 

(b) Applications—end uses, 
such as tool and die mak- 
ing, specifications in struc- 
tural design, etc. 

(c) If you have answered 
no to (a) and (b), please 
give any reasons why the 
curriculum does not include 
such a course. 

2 — List the name of each 
course which covers or includes 
oxyacetylene welding  techni- 
ques and/or applications to- 
gether with the name of the de- 


*Mesers. McBurney and Fallek are 
president and market research man- 
auger, respectively, of Smith Welding 
Equipment Corp., Minneapolis, Minn. 


by L. L. McBurney 
and M. E. Fallek® 


partment offering the course. Al- 
so approximate how many class- 
room and laboratory hours are 
devoted to the subject. Finally, 
please check whether the course 
is required for an undergraduate 
degree. 

3 — (a) List the oxyacetylene 
welding applications taught 
in these courses. 

(b) List the oxyacetylene 
welding techniques taught 
in these courses. 

A breakdown of the respenses 
to question one showed: first, 
28.6% teach neither technique 
nor application; second, 15.9% 
teach only technique (the same 
for application); and last, 39.6% 
teach both. 

From this, then, it can be said 
that 71.4% teach courses in ap- 
plication, technique, or both. 
However, an analysis of re- 
sponses to question two di- 
minishes the importance of this 
percentage. 

Of the 20 schools teaching 
only applications, 16 devote less 
than six hours to the subject. 
The same situation exists in 
those teaching only technique. 


Of the 50 schools which teach 
both application and technique, 
27 expose their students to less 
than six hours. Collectively, this 
means that of the 90 schools 
which do offer courses covering 
oxyacetylene welding applica- 
tion and technique, only 35 
spend more than six hours on 
the subject in either classroom 
or laboratory. 

The actual average number 
of hours spent on either subject 
by all schools and including all 
courses totaled four hours. That 
is, 80% will either offer no 


course, or if they do, no more 
than four hours is allotted to it. 

These statistics clearly indi- 
cate that there is a lack of em- 
phasis on oxyacetylene welding 
application and technique by 
the country’s scientific training 
schools. The 
welding 


de-emphasis_ of 
technique is under- 
standable — but not so for ap- 
plication. 


The universities themselves 
provided the answer to this ex- 
isting situation. 

A large midwestern university 
replied: “It is felt at this in- 
stitution that this is a hardware 
type of course and better taught 
in an institute or trade school 
rather than a scientific one.” 

One of the 
southern 
“Current 


famous 
stated: 
emphasis on funda- 
mentals of engineering sciences 
and humanities make it neces- 
sary to omit much desirable ma- 
terial from our curriculum. We 
are attempting to educate rather 
than train engineers, and have 


more 
universities 


found it necessary to minimize 


or eliminate course material 
which seemed more directed to- 


ward training than education.” 


One of the nation’s oldest 
established institutions —_an- 
swered: “Such courses have no 
place in a modern engineer’s 
curriculum unless the major is 
welding itself, and then only if 
sufficient time is available for 
more essential material.” 

In short, courses on oxyace- 
tylene welding application and 
technique are considered shop- 
type or vocational school-type 
and do not fit into scientific 
training school curriculum. Pre- 
sent day educational throught 
demands engineering students 
be provided with a broader base 
of fundamentals. 


To the contrary, the oxyace- 
tylene processes should receive 
a greater consideration in to- 
day’s scientific training. But this 
conspicuous lack of emphasis 
continues to exist in the coun- 
try’s engineering schools—and it 
appears that the future will 
bring even more de-emphasis. 
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LECTURER George Linnert stresses a point 
during talk. Below, some of the welding 
engineers and plant superintendents at- 
tending the course relax during break 

while looking at distributor's display. 


)| [See 
Veo)| 





How to educate for welding | 


One distributor 


carries customer 





service into welding education 


ALL WELDING EDUCATION does not 
necessarily end with colleges and 
or technical schools. One eastern 
welding supply distributor feels he 
can, and should, do his share in 
furthering this education. 

A. C. Earlbeck, owner of Earl- 
beck Welding Supplies, Inc., Balti- 
more, recently sponsored the third 
in a series of courses, titled “How 
to solve welding problems the easy 
way. The two previous courses 
were given in 1954 and 1956. 

The six-week, one-night-a-week 
course is not conducted along the 
lines commonly accepted for clinic- 
type sessions presented by welding 
distributors, i.e., manufacturers are 
not invited; attendance is limited; 
and the course is not free. 

However, in spite of these stand- 
ards, many area welding engineers 
are disappointed when not invited 

and among those who are in- 
vited, absenteeism is practically nil. 

Che lecturer for all three courses 
was George E. Linnert, supervis- 
ing research welding metallurgist, 
Armco Steel Corp., Middletown, 
Ohio. Men of similar positions from 
leading companies in the surround- 
ing areas are invited, first by mail 


and then by a personal, follow-up 
call from Earlbeck. 
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The basic text used for the talks 
is taken from “Metals and how to 
weld them,” by T. B. Jefferson 
(publisher of WE) and Gorham 
Woods. A second, supplementary 
text used. by Linnert is “Revised 
Welding Metallurgy,” published by 
the American Welding Society. 

The first session in the course is 
an introduction to metals, explain- 
ing what to expect from them and 
how to make them behave. Sub- 
sequent sessions deal with plain, 
alloy, stainless and special type 
steels, with the last meeting de- 


Mas 
nal 
= & | 


by. Herman Phelps 


voted to aluminum, nickel and 
other weldable metals. 


Each session starts promptly at 
8 p.m. and lasts until 10:15 with 
a 15 minute break. All those at- 
tending are invited to participate 
in the discussions, and homework 
consists of supplemental reading 
assignments from designated texts. 

Since the firm’s offices and dis- 
play rooms are used as the class- 
room, attendance for the course is 
limited to 85 or 90 welding engi- 
neers, supervisors and executives. 


NATIONAL AWS secretary Fred Plummer (first row, second from left) attended one 
session of recent lecture course in his official capacity. Others in first row are (left 
to right) Al Earlbeck, George Linnert, Tom Earlbeck, Peg Arnew. 
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by C. J. Ascenzi and R. A. Near® 


To KEEP PACE with the demand 
for ever higher octane fuels, cata- 
lytic reforming units have become 
sophisticated heat, 


pressure, and explosive gases. 


cauldrons of 


In fabricating a pair of such re- 
actors, the Eddystone Division of 
Baldwin - Lima- Hamilton Corp., 
Philadelphia, used submerged-are 
and Tig welding equipment, manu- 
factured by Linde Co., New York 
City. 

Because the reactors, now in use 
at the Tidewater Oil Co.’s refinery 
near Wilmington, Del., operate at 
almost 1,000 F in a hydrogen-rich 
atmosphere of nearly 600 psi, maj- 
or parts had to be made of chrome- 
moly steel. 


*Mr. Ascenzi is superintendent of 
fabrication, Eddystone Div., Baldwin- 
Lima Corp. Mr. Near is region manager 
of electric welding, Linde Co., Phila- 
delphia. 
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Welding lends oil industry 
Submerged-arc, Tig welding 
fabricate reforming units 


TWO submerged-arc machines, one 

on top and the other on the bottom in- 
side the cylinder, weld concurrently 

on two seams. 


These consisted of two half-cyl- 
inders, 13%-ft long, 11%-ft in di- 
ameter, and 5 1/16-in. thick, joined 
at the top and bottom to hemis- 
pherical heads 2 5/8-in. thick. Cyl- 
inder walls were tapered from the 
outside so they would match the 
head thickness at the joint. 


Prior to actual welding, ASME 
test plates were made using the 
same material, joint design and 
filler metal to be used in the ves- 
sels. In all, 13 analyses of steel 
were used in the vessels, and nine 
different kinds of filler metals were 
needed to match their physical and 
metallurgical properties. 

To minimize set-up time and re- 
duce X-ray 


two vessels were fabricated simul- 


inspection costs, the 
taneously. In each case, one half 
cylinder was placed on the shop 
floor, open side up, while a 150- 
ton overhead crane positioned the 
other to it 

After manual tack welding, the 


cylinder was rotated to place the 


seams at top and bottom, permit- 
ting downhand welding by the sub- 
merged-are units. The joints called 
for 64 passes, built up in a bal- 
anced 


manner to avoid uneven 


stresses. 


While one machine welded on 
top, on the outside of the cylinder 
wall, a second machine welded in- 
side, on the bottom. As the re- 
quired number of passes were com- 
pleted on each side, the cylinder 
was rotated, and the seams re- 
versed. 

The first eight passes were made 
with 5/32-in. 
moly wire at a current of 375 to 


450 amp and a speed of 18 to 22 


diameter chrome- 


ipm. The remaining 56 passes were 
made with 3/16-in. wire at 550 to 
650 amp with a speed of 10 to 12 
ipm. 

After the two longitudinal seams 
were completed, and before the 
hemispherical heads were added, 
the cylinders were stress-relieved 
and X-rayed. 

In fabricating the heads, some 
pipe-to-pipe Tig welding was nec- 
essary. The first pass was made 
without addition of filler metal, 
while the second pass used 3/32- 
in. diameter chrome-moly rod. This 
eliminated burn-through and the 
need for time-consuming backing 
rings. 


The cylindrical side walls of the 
vessel were then placed in posi- 


tion on a set of 150-ton capacity 


COMPLETED 97-ton reactor is 11% ft in diameter, 20 ft long. 
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rotators. A backing strip for the 
single U-groove between the cyl- 
inder wall and the head was ap- 
plied to the inside of the cylinder. 
[his backing ring was used not 
only in the welding, but also as a 
means for aligning and guiding the 
heads into positions against the 
cylindrical walls 

As the heads were swung into 
position, they temporarily 
braced and tack welded to hold 


them in their correct relation to 


were 


the side walls. Gas jets for pre- 
heating the metal on either side 
of the joint were mounted around 
the circumference while an auto- 
matic submerged-arc welding unit 


i 


cee 


ne 


i 


ot eee 


NSIDE 


CROSS section shows weld progression 
used on longitudinal seams of reactor 
vessel. 


was mounted on a scaffold above 
the vessel. 


Then, as the vessel was brought 
to the required preheat tempera- 
ture of 350 F and maintained at 
that level, it was slowly turned on 
the rotators and the weld, consist- 
ing of 37 passes, was completed. 

All welds were examined by 
magnetic particle and gamma-ray 
inspection. After stress-relieving at 
1,150 F for 24 hours, the finished 
vessels were hydrostatically tested 
at 1,575 psi 

The uniform penetration and 
strength of the sub- 
merged-are process, combined with 


maximum 


its minimum cost in such a me- 


chanized operation, proved the 


ideal solution to this problem. 
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by D. S. Reichle and S. J. Buell® 


CLosE To 9,500 ft of welding is re- 
quired in building the shells of 
three large oil tanks, not including 
roofs and bottoms. This figures to 
approximately 1,850 man-hours, us- 
ing a manual process. 

When Ellerbee Bros., Fort Ar- 
thur, Texas, erected three tanks 
slated to hold 380,000 barrels of 
oil for the Atlantic Refining Co.’s 
Port Arthur refinery, shell welding 
time was cut to only 700 hours. 

The reason: utilization of semi- 
automatic CO, magnetic flux weld- 
ing units, manufactured by Linde. 


To carry the load of 6,300,000 
gal in one of the larger tanks re- 
quires 1-1/32-in.-thick steel plate 
in the first ring. That means as 
many as four passes for each out- 
side seam and another four passes 
for each inside seam with the man- 
ual metal-are technique. 

With the CO, magnetic flux pro- 
cess, not only was considerably 
more metal put down per pass, 


*Mr. Reichle is assistant erection 
manager, Ellerbee Bros., Port Arthur, 
Tex. Mr. Buell is a welding sales engi- 
neer, Linde Co., Houston, Tex. 


a hand in vessel construction 


Welding time reduced 
62% on ail tank job. 


WELDOR makes 
an outside seam 
as inspector 
checks settings 
on machine. 


but total cleaning cost was reduced 
66%, according to the firm. 

The three tanks were fabricated 
from ASTM A-23, grade C carbon 
steel plate. Each of the two 150,- 
000-barrel tanks was 150 ft in di- 
ameter by 48-ft high, and the 80,- 
000-barrel tank had a 120-ft di- 
ameter by 40-ft height. 

Each of the larger tanks re- 
quired six rings of 8- x 31-ft plates, 
the first ring measuring more than 
l-in. thick and each successive ring 
slightly thinner, with the top ring 
measuring 5/16-in. thick. 


Horizontal seams on all three 
tanks were welded in a single pass 
on each side. Radiographic examin- 
ation of the seams, vertical and 
horizontal, revealed no defects. 

After a vertical welding tech- 
nique was developed, a motorized 
buggy was built replacing a 
temporary buggy. This new car- 
riage eliminated much operator 
fatigue and at the same time made 
possible elimination of the outside 
scaffold on the tank. 

According to Ellerbee Bros.. 
enough savings were realized in 
labor costs alone to pay for the 
welding equipment. 





Automatic Co2-Mig welding 


heat exchanger 


production up to 


AUTOMATIC CARBON DIOXIDE-Mig 
welding has increased production 
of heat exchangers 60 to 65% over 
manual are welding for a Colum- 
bus, Ohio, manufacturer. 

The heat exchanger sections for 
Lennox Industries Inc.’s line of 
gas-fired furnaces are fabricated 
from various gages of plain carbon 
steel and, for its deluxe line, from 
aluminized steel. (The corrosion- 
resistant aluminized steel is more 
difficult to weld, but is more dur- 
able than carbon steel.) 

Baffleplates and spacers are first 
tack welded to both the right and 
left hand die-pressed pieces for 
the heat exchanger sections. Two 
weldors, in individual booths sepa- 
rate from the automatic welding 
stations, tack weld these compon- 
ents on a full time basis to keep 
the CO,-Mig welder supplied. 

The right and left hand pieces 
are then positioned in a fixture 
which has a pneumatic cylinder 
running through the tailstock to 


At 


WELDOR makes corner and curve welds while 
automatic COz — Mig welder edge welds all 
four sides of rectangular-shaped heat exchanger 


section. Inset shows close-up of welding opera- 


tion. Below, completed carbon steel section 


shows edge welds, corner joints and joints adjacent 


to openings. 


65 


close the platens for clamping — 
only the very edge of the piece to 
be welded is exposed. 

After loading, the unit is fully 
automatic. The weld produced is 
an edge weld on all four sides of 
the rectangular-shaped section, and 
because of the different-shaped 
openings, each side of the work 
piece has a different length weld. 


In operation, the machine auto- 
matically selects the weld length 
for the first side, makes the weld, 
automatically indexes and _ turns 
the work piece 90 deg, then selects 
the next length and repeats the 
sequence. 

This sequence progresses auto- 
matically until all four sides are 
edge welded. To eliminate lost 
time in returning to the starting 
position, welding is done in both 
directions. 

A total of 78 in. of weld is re- 
quired on each exchanger section 
of aluminized steel, and at ‘a speed 


of 42 ipm, which is considerably 


increases 


DURING automatic welding cycle, weldor 
completes corner joints and joints 
adjacent to openings using manual arc 
welding. 
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faster than the 12 to 16 in. form- 
erly attained with manual arc weld- 
ing. However, manual are welding 
is still used to finish out the corner 
joints and curved joints adjacent 
to the openings. 

When the welding cycle has 
been completed, the weldor re- 
moves the section from the ma- 
chine and places it on a nearby 
hand-operated positioner. He then 
reloads the CO.-Mig welder and 
starts the welding cycle again. Dur- 
ing this time the weldor adds the 
short corner and curved welds on 
the section just removed. 


For joining the larger sections 
of plain carbon steel, the operation 
is the same, except for the weld 
length (81 in.) and the welding 
speed (53 ipm compared to 25-30 
ipm for manual are welding). 

The machine’s standard head 
and tailstock positioners, with 
modifications, were built by World 
Electric Co., Cleveland. All modifi- 
cations were made after consulta- 
tion with Lennox and Hobart 
Bros. Co., Troy, Ohio, which built 
the automatic welding heads, con- 
trols and constant voltage welders. 

The head stock is standard gear- 
ing and design, with the exception 
of an over-running clutch. This was 
added to provide the necessary 


slip for the shot pin so it could | 


accurately locate the platens on 
the index motion. 

The tailstock was modified so 
that a pneumatic cylinder could 
operate through the spiudle, clos- 
ing the platens for part clamping. 


To match the 90 deg “V” of the 
carriage beam, the travel carriage 
operates on hardened and ground 
rollers mounted on a similar “V.” 
Welding wire used on the alum- 
inized steel sections was 0.045 in. 
in diameter; on the carbon steel 
sections it was 0.035 in. diameter. 

Lennox claims that using the 
CO,-Mig unit allows improved 
exchanger design — scientifically- 
shaped sections extract heat quick- 
ly and efficiently; surfaces transfer 
heat more completely than round- 
shaped exchangers; extended lip 
with edge welding gives better 
bellows effect for longer life; elec- 
trode stub waste is reduced; and 
post-weld cleaning time is reduced 
because of little or no spatter. 


high pressure 
cylinders are... 


SMOOTH-SURFACED 


@ Cut maintenance costs—uniform surfaces clean 
easily, paint quickly. 


@ Have eye appeal—no crevices, cracks or ridges. 
Modern appearance for industrial and medical 
applications. 


UNIFORM...DURABLE 


@ Every size has uniform capacity, controlled 
weight—filling, handling and record-keeping 
are simpler. 


Ruggedly constructed for long life. Hackney 
has spelled durability and quality workman- 
ship since 1902. Every cylinder exceeds ICC 
specifications. 


QUALITY-BUILT 


Hackney quality costs no more. And it gives you 
extra features such as accurate threading, neater 
appearance and legible stamping. 


Available in a complete range of sizes and 
shapes to meet any gas requirement — from 
small medicals to 220’s, 250’s and 300’s (cu. ft.). 


Economical, strong, safe Hackney cylinders meet your needs for 
every type of industrial gas. Central location means faster ship- 
ping with lower freight charges. Your nearest Hackney repre- 
sentative will be glad to give you complete specifications and 
quote prices. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products Since 1902 
1456 South 66th Street, Milwaukee 14, Wisconsin 


Branch Offices 
Clifton, N. J. Orlando, Fia. St. Louis, Mo. Detroit, Mich. 
Atlanta, Ga, Columbus, O. Marshfield, Mass. Los Angeles, Calif. 
Chicago, Ill. Downingtown, Pa. 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


For more facts Circle No. 173 on Reader Service Card 
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Stainless steel is 
easily welded .. . 


if care is taken 
in choosing the 
joining process 


by R. J. Franz 
Graver Tank & Mfg. Co. 
East Chicago, Ind. 


EVERY WELDING APPLICATION for 
which stainless steel may be under 
consideration presents certain re- 
quirements that must first be ap- 
praised and then satisfied. 

These requirements deal with 
resisting corrosion by certain 
media, or avoiding contamination 
of some product; retaining a ductile 
composition at sub-zero tempera- 
tures, or resisting oxidation at ele- 
vated temperatures; as well as in- 
suring needed mechanical strength 
concurrently with any of the above 
conditions. 

Once requirements are 
understood, all that remains is to 
select a grade of stainless which 
can be fabricated into the desired 
form and in such a manner as to 
retain the properties which led to 
its selection. 


these 


Choosing the proper or most 
suitable composition or analysis 
type stainless steel for a given ap- 
plication is, in most cases, a rela- 
tively simple matter. The reason 
is that a vast amount of actual serv- 
ice experience has been accumu- 
lated through the years and is 
available in a variety of publica- 
tions by the manufacturers, fab- 
ricators and users of stainless steel, 
e.g., dairy and food applications, 
acid handling equipment, petrol- 
eum applications, and: low temper- 
ature applications. 

In other cases, the question of 
adaptability of a stainless steel 
composition may lie in deduction 


Condensed from a paper presented 
recently at the University of Wisconsin 
Welding Institute. 
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with the answer subject to confir- 
mation by tests. This can be ac- 
complished by inserting prepared 
samples in existing processes or in 
experimenting with trial lots of fin- 
ished articles. 

The most dependable guide to 
analysis selection (as far as the 
shop operations are concerned) is 
actual shop knowledge of both the 
capabilities of equipment and the 
fabricating characteristics of the 
materials under consideration. 

Design engineers and fabricators 
accustomed to working with both 
plain carbon steels and with the 
stainless steels recognize certain 
important differences in the han- 
dling of these two classes of mate- 
rial, even though the actual me- 
chanical processes of fabrication in 
the shop are quite similar. Gener- 
ally speaking, these differences 


have their origin in the following: 


1. Their comparative individual 
mechanical properties — strength, 
behavior under cold work, relative 
coefficients of expansion and of 
heat conductivity, and other physi- 
cal characteristics. 


2. The fact that with stainless 
steels the engineering operations of 
selection and design and the shop 
fabrication 


operations of actual 


TWO sections of 
a stainless pipe 
fitting are butt- 
welded by the 
Tig process. 


should all be pointed toward pro- 
tecting and assuring complete real- 
ization of inherent stainless prop- 
erties of the material in its fin- 
ished form. This is in addition to 
the purely physical aspects of de- 
sign and fabrication. 

Cleanliness is one of the main 
considerations of fabrication in the 
shop since it is realized that sur- 
faces must be clean if they are to 
deliver their maximum resistance to 
corrosion in service. 

Stainless steels are readily weld- 
able. But selection of the welding 
process depends largely on the 
geometry of the item being fabri- 
cated and secondly, but most im- 
portant, by the service require- 
ments of the finished product. The 
four processes considered here are 
manual metal arc, Mig and Tig, 
and submerged-are. 


nickel 
steels have a coefficient of expan- 
sion approximately 1% times that 
of carbon steel and a heat con- 
ductivity of only about % times that 


Austenitic chromium - 


of carbon steel. This is important 
to the welding engineer because 
welding heat will not be rapidly 
conducted away from the welded 
joint causing higher temperatures 
in a localized area. And because 
the coefficient of expansion is high, 
it will have a_ tendency 
greater distortion. 


toward 


This is also an important con- 


sideration for corrosive service 
since the austenitic stainless steels 
are subject to carbide precipita- 
tion during heating and cooling in 
the temperature range of 800-1,500 


F. It is, therefore, important to 
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Operator dips parts in HANDY FLUX and as- 
sembles them with Easy-FLo 45 rings on a 
moving rig. Assemblies then pass between 
banks of gas burners to complete brazing 
process. Capillary action of Easy-FLo braz- 
ing alloy insures thorough penetration—guar- 
antees high strength, leakproof joints. 


Flair No. 21 Hot Water Air Vent consists of 
the basic free-venting air valve, a generous 
air-collection chamber and a massive hex 
base. Two preform rings of Easy-FLo 45 are 
used in the brazing operation. Valve assem- 
bly at left was subjected to extreme pressure. 
Note how body ballooned; joints strong and 
leaktight 














How Flair Manufacturing Speeds Production, — 
Eliminates Costly Casting With Easy-Flo Brazing 


Never a field failure in any joint brazed with Easy- 


FLo 45 and HANDY FLUx—that’s the proud record of 
Flair Manufacturing Company, Brooklyn, New York, 
makers of an extensive line of air valves and other 
specialties for steam and hot-water systems. 

Flair finds that brazing with Easy-FLo 45 offers 
competitive advantages in every aspect of design, 
production economy and service life. Big savings are 
made through elimination of costly casting equip- 
ment and more productive use of space. Production 
is smoother, faster. Valves look better, last longer. . . 
in tests to 5000 psi, valve bodies burst while brazed 


joints remain intact. All this for an alloy cost per 
unit of approximately 2!4¢ for two preform rings 
of Easy-FL Lo 45. 

Speed, strength, economy, low labor costs—advan- 
tages any manufacturer would be glad to have. And, 
all achieved through use of Handy & Harman silver 
alloy brazing. Chances are silver alloy brazing could 
benefit your product too. If it could, or if you think 
it might, don’t hesitate to get in touch with Handy 
& Harman. We’ll help you in every way possible. 
Why not call us today? 


Your No. 1 Source of Supply and Authority on Brazing Alloys 


DON’T MISS OUT... 
on Handy & Harman’s new silver alloy 
brazing Correspondence Course. Designed 
to put all the facts and techniques at your 
fingertips, this course is invaluable to every- 
one concerned with silver alloy brazing. 
Send for ‘Training Course Prospectus.” 


HANDY & HARMAN 


General Offices: 82 Fulton Street, New York 38, N. Y. 
Office and Plants: Bridgeport - Chicago - Los Angeles - San Francisco 
Dallas - Cleveland - 


Detroit - Providence - Montreal - Toronto 
DISTRIBUTORS IN PRINCIPAL CITIES 


For more facts Circle No. 174 on Reader Service Card 


WELDING ENGINEER—August, 1960 





know how carbide precipitation 
may be controlled or the condi- 
tion remedied. 

One important method is with 
carbon. If the carbon is controlled 
at a very low level, such as in the 
extra low carbon grades of stain- 
less, there is insufficient carbon 
available to form the harmful 
chromium carbides. 


Another method is to add a stab- 
ilizer to the stainless steel, such as 
titanium or columbium as in type 
321 and type 347, respectively. In 
these situations the carbon is com- 
bined with the stabilized element 
rather than with the chromium. 

Still another method of con- 
trolling carbide precipitation is to 
control the time at temperature in 
the critical range of 800 to 1,500 
F. Stainless steels are compara- 
tively slow to transform and there- 
fore, if the heating and cooling 
can be done rapidly, the carbides 
will not have time to form. Total 
heat imput is also a controlling fac- 
tor. If the welding progresses rap- 
idly, the total heat input will be 
reduced and therefore control the 
time available to form carbides. 


Metal arc process 

Manual metal are welding is 
widely used for several reasons: 
flexibility, small capital investment, 
moderate speed, and _ controlled 
composition. Out-of-position welds 
are made with moderate ease of 
operation; hence, the manual metal 
are method is almost always used 
in this case. 


It also requires the least amount 


of capital equipment since it con- 
sists of simply a power source, lead 
cables, and an electrode holder. As 
on carbon steel, welding is moder- 
ately fast. 


Electrode composition, control- 
led by the manufacturer, leaves 
little to chance on what the result- 
ing deposited composition will be; 
that is, if the weldor uses normal 
precautions associated with the use 
of low hydrogen electrodes, such 
as a short arc, and limits welding 
to stringer beads rather than a 
weaving technique. 

This method of welding may be 
used with all of the stainless steels 
and also for all service applica- 
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tions. It has good corrosion re- 
sistance to match the plate mate- 
rial in most cases, and is suitable 
for applications in both low and 
high temperature service. 


Mig process 

This method of fusion welding 
is suitable for both semiautomatic 
and automatic operations. How- 
ever, it is limited mainly to flat 
position welding because of the 
extremely fluid weld puddle which 
tends to run or sag when welded 
out of position. 

Used for all service conditions 
ranging from highly corrosive serv- 
ice to low temperature service, Mig 
welding utilizes an open are with 
a shielding medium of inert gas, 
such as argon, with small additions 
of oxygen. 


Composition is again closely con- 
trolled by the manufacturer and 
the deposited weld composition 
may be predicted very closely. 
Some characteristics are: high 
deposition rate, rapid welding 
speeds, and adaptability to light 
gage welding up through heavy 
plate sections. 

Of the four processes, Mig re- 
quires the largest expenditure for 
capital equipment; i.e., wire feed- 
ing mechanism, precision apparatus 
to control are voltage, wire feed 
speed, amperage, etc. 


Tig process 

This process is used mainly for 
light gage material and piping, 
and is readily adaptable for out of 
Here welding 
heat is generated by an arc be- 
tween a tungsten electrode and the 
work surrounded by an inert gas 


position welding. 


atmosphere. 

Tig welding requires a moder- 
ately low capital outlay since all 
that is needed is a torch to hold 
the tungsten electrode and supply 
the inert gas envelope around the 
arc. However, this process is slow 
compared to the other methods of 
welding stainless steel and is com- 
parable to oxyacetylene welding of 
carbon steels. 


exercised 
when Tig welding is to be used in 


Caution should be 


corrosive service because of its 


high heat input, which is conducive 


to carbide precipitation in the un- 
stabilized stainless steels. 

Tig welding has its particular 
advantage in piping. Welds may 
be made in pipe without use of a 
backing strip and yet it is possible 
to obtain a smooth uniform bead 
on the inside of the pipe without 
the drip-through associated with 
manual metal are welding. 


Submerged-arc welding 

This method is probably the 
least used of the processes and 
then almost exclusively for auto- 
matic operations. Especially adapt- 
able to heavy plate fabrication 
where the assembly can be flat po- 
sitioned, submerged-are provides a 
high deposition rate and good 
quality control. 

Capital equipment expenditures 
are generally low because existing 
equipment may be used. For ex- 
ample, Mig welding equipment 
may be adapted for submerged-arc 
use simply by providing a hopper 
and distribution nozzle for the flux. 


Its biggest disadvantage is the 
need for rigid control of welding 
conditions. Slight variations may 
cause chemical composition of the 
weld deposit to be altered consid- 
erably. 

The reason is that various ele- 
ments are added through the flux 
to obtain a certain deposit. If more 
flux is melted per unit length of 
weld, content of elements such as 
carbon and silicon may become un- 
usually high and cause failure in 
service. 


Other processes 

Other welding processes which 
may be used in the fabrication of 
stainless steels are oxyacetylene 
welding and 
which have generally been re- 
placed by Tig welding. Still an- 
other method used quite exten- 


atomic hydrogen, 


sively is resistance welding, em- 
ployed primarily for light gage 
sheet metal work. 


Forming operations 

The chromium nickel steels are 
formed with relative ease. How- 
ever, due to their higher tensile 
strengths, increased power is re- 
Generally, the material 
should be in the annealed condi- 


quired. 
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1) No darkroom loading. Ready for 
exposure as it comes from the box. 


VY Ieee 


Kodak | 
industrial 
X-ray Film 


Sealed tight until processed— 
keeps clean 


Very convenient to handle— 
saves time 


Readily available in Type AA 
and Type M 


2) Just place in position and expose 
—the film is protected from dust, dirt, 
light and moisture. 


Here’s new convenience when you 
are inspecting aluminum or mag- 
nesium alloys, thin steels, plastic 
or anything where lead screens are 
not required. 

Kodak Industrial X-ray Film, 
Type AA and Type M-Ready Pack 
comes to you with each sheet sealed 
in a light-tight envelope ready for 


EASTMAN KODAK COMPANY 


X-ray Division 


For more facts Circle No. 175 on Reader Service Card 


Rochester 4, N. Y. 


WELDING ENGINEER—August, 1960 


ee 
3) In the darkroom, pull the rip strip, 
remove film, and process. 


READY PACK 


exposure. A convenient rip strip 
makes it easy to open in the 
darkroom. 
These films come 75 to 
a box in sizes 8 x 10, 
10x 12, 11x 14, 14x17, 
Order them from 
your Kodak X-ray 
dealer. 


4 \Kodalk 


TRADE MARK 





tion for cold forming operations. 
Careful consideration should be 
given the expected service appli- 
‘cation when forming operations 
are undertaken. 


Cold forming may produce high- 
ly stressed areas which may be 
subject to stress corrosion depend- 
ing on the severity of the forming 
operation. It may also severely 
work-harden the material (causing 
it to crack) or considerably reduce 
impact resistance at low tempera- 
ture. 


Annealing 
Annealing and heat-treating op- 
erations are performed to accom- 
plish either or both of following: 
1. Restore maximum corrosion 
resistance of unstabilized chrom- 
ium-nickel steels by redissolving 


precipitated carbides produced 
during welding or other operations 
involving heat treatment within 
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ABOVE, weldor joins 
stainless steel casing 
for butterfly valves 

in fabrication of 
sulphur-steam recovery 
system for Soundview 
Pulp Co. Moderate 
speed can be 
achieved with use 

of manual process. 

AT LEFT, the 
completed sulphur- 
steam recovery unit 
atop a positioner. 


the range 800 to 1,500 F 

2. Relieve residual stresses set 
up during fabrication to restore 
ductility and impact resistance at 
low temperatures, or to correct im- 
pairment of corrosion resistance re- 


sulting from excessive cold work. 


In all annealing or heat treating 
operations, surfaces must be clean 
and dry. Any contamination of the 
surface with  carbon-containing 
matter will, if present during an- 
nealing, carburize the metal and 
lower corrosion resistance. 

Annealing and stabilizing heat 
treatments are not generally nec- 
essary if proper alloy selection is 
made and controlled fabrication 
procedures are followed. 

Where annealing is considered 
necessary, the material should be 
heated to temperatures between 
1,850 and 2,150 F and either air 
or water-quenched depending on 
thickness applications. 








_..and now a 
blueprint for a 
new stainless 


RESEARCH SCIENTISTS at West- 
inghouse Electric Corp., Pitts- 
burgh, have come up with a 
basic “blueprint” for the design 
of super-weldable stainless 
steels. 

These new steels are expected 
to virtually eliminate the ten- 
dency to fissure or crack under 
heat and ‘stress of welding. 

Hot cracking can occur dur- 
ing welding of large, thick 
structures, such as components 
of steam turbines or high-pres- 
sure piping in steam power 
plants. 

Experiments with an austen- 
itic stainless steel containing 16% 
chromium and 20% nickel show- 
ed that substantial amounts of 
manganese decreased its hot 
cracking susceptibility. Molyb- 
denum and tungsten, effective 
elements for increasing steel 
strength, were also found to im- 
prove hot-cracking resistance. 

On the other hand, titanium 
and columbium, two stabilizing 
elements frequently added to 
high-strength, high-temperature 
stainless steels, were among the 
worst in promoting hot crack- 
ing. An unexpected result of the 
studies was that tantalum, 
equally effective in stabilizing 
and strengthening steel, does 
not increase hot cracking nearly 
as much as do titanium and 
columbium. Boron and zircon- 
ium were found to cause the 
most extensive cracking of all 
elements tested. 

Thus, the blueprint reads: 
manganese must be much high- 
er than normal and silicon must 
be low. Higher strengths should 
be obtained by adding molyb- 
denum or tungsten. If even high- 
er strength is required, tanta- 
lum, not titanium or columbium, 
should be added. Carbon con- 
centration should be low, al- 
though that of nitrogen can be 
relatively high. 

Twelve thousand test samples 
of more than 100 different alloy 
compositions were evaluated in 
making the tests. 
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Welding 


Problem ? 


CONSULT YOUR WELDING SUPPLY DISTRIBUTOR 





Your welding supply distributor 
has a wealth of information for 
you. Let him demonstrate how you 
can hold trouble free welding in 


‘the palm of your hand. 


Cool, efficient operation is the 
key to better profits in the welding 
industry. Your welding supply dis- 
tributor will be glad to share his 
knowledge with you. Why not 


take a few minutes to talk over 





your welding troubles with him. 
He knows your problems and will 
get you back in trouble free opera- 
tion in a jiffy. 


HI-AMP 


354 W. ADAMS ST., JACKSON, MISSOURI 
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Reprints from WE 


Reprints of certain articles published in Welding company all orders 
Engineer are still available. A list of these appears special prices. Order by title from: Reprint Editor, 
below. Reprints may be obtained for 15 cents each, Welding Engineer Publications, Inc., Box 28, Morton 
except where otherwise noted. Payment must ac- Grove, Ill. 
Techniques for torch brazing aluminum 

Procedures and techniques for brazing aluminum, 
are detailed. Includes data sheet on brazability of 
aluminum alloys plus four tables listing commercial 
products and their characteristics. This reprint is free. 
Design for welding 

Basic knowledge required when designing, or re- 
designing for welded construction is detailed and dis- 
cussed. Sixteen page reprint includes 11 data sheets 
The meaning of weldability 

Weldability of carbon steels and alloy steels, as 
well as some other metals, is discussed. Sixteen page 
reprint includes three data sheets. 
Tungsten inert gas 

A 16 page report on the history, theory and appli- 
cation of the Tig welding process. Includes data sheet 
on proper current selection. This reprint is free. 
Welding of dissimilar metals 

Complete details on welding dissimilar metals using 
NiCrFe electrodes and wires. Eight page reprint in- 
cludes charts on properties, test results and data sheet 
on properties of other metals. 
Acetylene 

A 12 page salute to the IAA and acetylene, details 
the great success of this gas. Includes a history of 
the IAA and “The Acetylene Journal.” 
Fixtures for brazing 

Presents requirements for designing brazing fixtures 
and materials to be used. Data sheet on properties of 
non-metallic fixture materials included. This reprint is 
free. 


. For quantity orders, write for 


of pre- and postheat treatment on weld properties 
um-molybdenum alloy steels and evaluates the effects 
How to select proper regulators 

Performance characteristics of equipment controlling 
gas flows during welding, cutting and other operations 
are given, as well as selection rules. 
Filler metals for joining 

Brazing filler metals are detailed and each group is 
analyzed. Includes data sheet on how to select silver 
brazing alloys. 
Production welding controls 

Discusses how material, labor and overhead effect 
total production welding costs, and how certain con- 
trols can result in greater time and dollar savings. This 
reprint is free. 
New aluminum alloy not prone to brittle fracture 

Extensive testing of 5083 aluminum alloy proves it 
has excellent weldability and weld ductility, and a 
good resistance to corrosion and stress corrosion. Test- 
ing for brittleness is detailed. 
Explosive welding and forming open another door 

A report on one of the newest entries into the weld- 
ing industry, and how one pioneer company turned 
theories and practices into realities. 
Our modern-day mythology 

A rebuttal to some old-wives tales about the hazards 
of welding fumes, plus safety recommendations for 
situations where hazards might develop. 

Understanding weld distortion and shrinkage 
Causes of distortion and shrinkage can be deter- 
Selection, welding of CrMo alloy steel pipe mined if weld heat is understood. Eleven drawings are 

Discusses determining factors in selection of chromi- used to iHustrate this welding problem. 





The Most Advanced Line of Welding Aids Ever Produced for 
PIPE- LAYOUTS of ANY Type or Location 














‘CURV -O- MARK hat r urv -O- MARK 


CONTOUR MARKERS CENTERING HEADS RADIUS MARKERS 


Has marking span 
Marks off any pipe Really, 5 tools in of 24" and swings te 


joint or = structural one—it replaces lh ad or arc. 
angle cut accurately, ; a Protractor, Cen- ipa older ac- 
, i a. : commodates round 
easily and without ae tering Head, of flat pencils, soap- 
figuring cutbacks. “- Center Punch,  stoneandsteel points. 
Marks all around » Level and Scale. panier ay Ta ry 4 
: , ae «gee curate layout work. 
pipe—saves time and a Eliminates diffi- Wh. © cs. pocket 
gas. Available in cult measuring, ize, 
2 sizes of I'/2" to ; checking and 


18" in cross-section, marking. Pocket y TT. -O- m. MARK 
16" i . - 


to 48" diam. size—weight only 


° on. PIPE FLANGE ALIGNERS 


For Aligning Slip-on, 

TARA . Top Joint, Stub End 

and Welding Neck 

Ang-Lo-Cator Protractor Flanges. This self-cen 

tering Tool is quickly 

An easy way to find accurate angles on pipe adjustable for all 

and structural material. A valuable aid to types of Flanges or 

weldors, structural workers and pipe fitters. Pipe sizes from 3" to 
Size 4" x 8" 12" in diameter. 


Your Welding Sup Dealer Recom- CONTOUR SALES CORPORATION 
mends all conve. ARK Products 1843 E. COMPTON BOULEVARD e COMPTON, CALIFORNIA 
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Hardfacing gives 
ore chutes 
longer service life PIN 


APPLICATION of iron-base hardfac- 


ing alloys to ore-chutes resulted in 
a 5-to-1 improvement in chute life POINT 
for an eastern Texas steel plant. | 
The test installation in this case | 
was a chute handling sintering ore | 
from a mill crusher. Ore from the YOUR 
crusher is carried to the chute by a 
continuous belt conveyor. The 
heavy, abrasive ore is dropped onto 
the inclined chute, which carries it GAS 
to a lower-level conveyor. 
Resultant impact and abrasion 
requires special protection for the 
steel plate base metal. Convention- TRANSPORTATION 
al practice calls for lining the bot- | 
tom and a portion of the sides of 
the chute with carbon brick. 
Hardfacing alloys, provided by 
Wall Colmonoy Corp., Detroit, 
were selected on the basis of duty 
and economy. The alloys furn- 
ished contained chromium borides 
as well as chromium carbides, a 
standard constituent of most 
iron-base hardfacing alloys. 


Hardfacing overlay was done 
in a brick-herringbone pattern. The 
electrodes were applied by d-c 
manual are welding, reverse polar- 
ity, using the “skip welding” meth- 
od, which gave the deposit its 
brick-like appearance. 
The resulting overlay provided a 
surface hardness of 58 to 63 on the 
Rockwell “C” scale for one type TAY LOR-WHARTON 
electrode, and 50 to 55 RC for a 
second. 
When the chute has finally worn 
excessively, it need not be scrap- | MOBILE 
ped, since reclamation is easily per- 
formed using the same hardfacing | 
materials and techniques. 





GAS STORAGE 


More thgn a Century in Harrisburg 8, Pa. 


HS a 


Division of HARSCO CORPORATION 


OH <a = 


— FLANGES COUPLINGS 
For more facts aan < 178 on Reader Service Card 


| 
CHUTE handling sintering ore from mill 
crusher is protected with hardfacing. 
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THESE giant welded plate girders, 131 ft long, are being fabricated and erected by Builders Structural Steel Co., Cleveland, for over- 
posses on Ohio’s North-South Thruway. The 66 web stiffeners on each girder were cut from steel plate made by Jones & Laughlin 


Steel Corp., Pittsburgh, and welded by submerged arc process. Longitudinal welds for the flanges were made with a fully auto- 
matic submerged-arc welder. 


a 


1 a 


OPERATOR loads ten transistor bases into first station of auto- 
mated welding machine. Unit, built by Precision Welder 

and Flexopress Corp., Cincinnati, is capable of assembling 
and welding 1,850 transistor cases per hour. 


AD MER 


<< 6 


bf bie : 
Sm __| ae + 


ee ee. 
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ALUMINUM sheet, supplied by Aluminum Co. of America, 
Pittsburgh, is formed into a 105-in. diameter skin segment 
for the Saturn rocket super-booster at Redstone Arsenal. 
Placed in fixture, the segment is trimmed to insure precise 
alignment when cylindrical sections are joined by circum- 
ferential welding. Huge cylinder will carry liquid oxygen 


for eight clustered rocket engines. 
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NEW. 
ANSCO $ 


for the first time, a new x-ray film packaging that saves 
time and lowers costs at no sacrifice in quality. 


Interrupting operations to open small quantities of X-ray film? 
Handling many small packages and wrappings? Never again with Ansco 
SUPERPAK. New Ansco SUPERPAK® is the modern way to increase 
your efficiency through 600 non-interleaved sheet or 300 interleaved 
sheet packages of Superay ‘A’ or Superay ‘B’. 

Whenever the storage bins (SUPERPAK fits standard 

film storage bins) need refilling, pause for a 

moment to open SUPERPAK, work on until the job 

is completed without further interruptions. Just 

think of the savings in man-hours and money through 

this new, sensible method of packaging. 


From every point of view; money, time and general efficiency .. . 

it makes sense to use SUPERPAK. Ansco, Binghamton, N. Y., A Division of 
Genera! Aniline and Film Corporation, Manufacturer of World Famous 
Superay X-ray Films. 
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the welding clinic 


SOHOHSSHSSSSNSSSHSSHSSHHOSHHSSSEHSEESESEES 
Here you may find the solution to your welding prob- 
lems, whether they concern design, production, construe 
tion or maintenance welding. Submit your questions for 


answering on this page. 


Hot gas welding of thermoplastics 


Question: 

I recently read something about 
gas welding of plastics, but have 
been unable to find much more 
about it. Could you give me in- 
formation on this process? 


Answer: 

Gas welding is perhaps the most 
flexible technique applicable to the 
welding of thermoplastics. Its out- 
standing advantage over other 
methods is that irregular shapes 
can be welded with the same ease 
as straight seams, and thin sec- 
tions can be joined to relatively 
heavy ones. 

G. Haim and H. P. Zade, in 
their book, Welding of Plastics, 
state that all other processes in use 
on plastics owe their development 
to gas welding. 

The tool used for gas welding 
plastics resembles the ordinary 
welding torch. Use of a direct 
flame, of course, cannot be con- 
sidered, so the required heat must 
be producd by a hot jet of gas, 
preferably an inert gas such as 
nitrogen or carbon dioxide. 


The gas passes through a stain- 
less steel spiral, the outside of 
which is heated either by an oxy- 
coal gas, acetylene-air or propane- 
air flame. Another type of torch 
uses electrical resistances for heat- 
ing. Gas emerges at the tip at a 
temperature between 260 and 320 
C. As in gas welding of metals, 
filler rods of the same composition 
as the work pieces are used. 

Various tip sizes are available 
and can easily be exchanged as de- 
sired. Temperatures of approxi- 
mately 180 C and 220 C are re- 
quired at the surface work, re- 
spectively, with polyvinyl chloride 
or polythene, and polyvinylidene 
chloride. The gas is supplied under 


56 


a pressure of approximately 30 lb 
per sq in. 

The torch has to be adjusted 
whenever a different gas is used 
and it takes time for the 
weldor to become familiar with the 
changed conditions. Welding with 
hydrogen has been found very easy 
in the case of polyvinyl chloride, 
probably due to the higher specific 
heat of hydrogen. This advantage, 
however, is offset by the consider- 
able danger of explosions due to 
unburned gas. 


some 


Diameter of the filler rod has a 
certain influence on the properties 
of a plastic weld. From the point 
of view of mechanical properties, 
larger sizes would be preferable, 
but as it is difficult to weld com- 
paratively large rods the maximum 
diameter recommended is 5 
for polythene and 4 
Vinidur. 


Generally 


mm 
mm_ tor 
speaking, filler rods 
containing 10% plasticizer are more 
readily weldable and yield better 
mechanical properties than un- 
plasticized ones. There are, how- 
ever, certain cases where plastici- 
zed material remains unaffected. 

As for technique, the weldor 


seeennuanal 





] eer 
| THE COMPANY 


ACCEPTS NO 


| RESPONSIBILITY 


FOR INJURIES 
SUSTAINED IN 
THIS AREA 


BETWEEN 4:00 


; AND 4:02 DM 
/=/ 


nl ff 


THE 


a 


MANAGEMENT 


holds the rod at a 45 deg angle 
towards the job under slight pres- 
sure, while the torch is held at 
approximately 45 deg to the hori- 
zontal. Rightward or leftward di- 
rections can be employed. 


In welding polythene and saran, 
the rods should be held at 45 deg 
towards horizontal. The leftward 
technique is preferable for poly- 
thene and the rightward is more 
suitable for polyvinyl chloride. 

Gas welding of plastics is a com- 
paratively process. Speeds 
vary between | in. and 2% in. per 
minute, according to the type of 
plastic and also depending on the 
thickness of the material. Any at- 
tempt to increase the speed beyond 
these limits will usually result in 
overheating and burning. 

Butt welds, lap, and fillet welds 
may be used. Burned or overheated 
parts in a weld should be cut out 
and re-welded, as overheated welds 
show a considerably reduced ten- 
sile strength. 


slow 


For materials up to 1.5 mm 
thickness no preparation is re- 
quired; materials thicker than this 
should be bevelled at the edges, 
the angle varving between 55 and 
80 deg. A gap of at least 0.5 mm 
should be allowed for butt welds 
on materials thicker than 2 mm. 
Tensile strength of a weld de- 
creases with increasing thickness of 
material. 

Dressing of the weld is not re- 
commended as it results in reduced 
tensile strength. It has been found 
that welds give tensile 
values which vary between 72 and 
78% of the original strength of 
the material while undressed welds 
are considerably stronger (78-89%). 

The costs for welding in general 
compare favorably with those for 
metal welding. 


dressed 
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DON'T 
SPEND 
MONEY— 
MAKE 
MONEY... 
WHEN 
YOU 
BUY 
OXYGEN 
CUTTING 


MACHINES 
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nf) Estimates Messer Statosec 
Will Pay For Itself In 18 Months! 


Yes, American Machine and Foundry, Brooklyn, has achieved results 


4 


as 
y 


far beyond expectations from the Messer oxygen cutting machine 
shown here. This Statosec unit turns out dies (for cigar wrappers) at 
a rate far faster than they were formerly produced. 


Cost savings are such that the Messer machine can pay for itself in 
only 18 months—a factor that can contribute substantially to profits. 


Don’t spend money, make money by installing Messer machines. 
Write for details on the complete Messer line. 


Messer Cutting Machines, Inc. 


CHRYSLER BUILDING « 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


In Canada: Liquid Carbonic Canadian Corporation, Montreal 


For more facts Circle No. 180 on Reader Service Card 
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STAINLESS STEEL and_ resistance 
welding teamed up to produce a 
fleet of 270 rapid transit cars to 
be placed in service on Philadel- 
phia’s Market-Frankford line. 
Construction, done at the Red 
Lion plant of the Budd Co., Phila- 
delphia, takes place in two parallel, 
quarter-mile-long lines, each of 
which has about 20 cars in various 
stages of construction at all times. 
(The order marks the first time 
stainless has been specified for an 
entire fleet of rapid transit cars, 
although the company has made 
some prototype stainless cars.) 
Structural and exterior sheathing 
of the cars is of high-tensile au- 
stenitic stainless steel; underframe 
construction consists of stainless 
steel side sills connecting the end 
units, made of copper-nickel- 
molybdenum low-alloy steel. 


Basically, the car structure is 
designed as a girder, using the roof 
and floor as the chord members 
connected by the sides, which, to- 
gether with the side sills, carry 


Stainless transit cars 


are resistance welded 


FOUR side frame panels are sub-assembled 
0.030-in. corrugated stainless and 0.060-in. 


CAR begins to take 
shape in floor 
structure assembly 
jig. End underframe 
assembly (end sill, 
draft sill, bolster, 
and collision post 
lugs) is welded of 
high-tensile NES 65 
alloy steel and 
stress-relieved be- 
fore installation. 





for each car. Panels are constructed of 
flat stainless with special mill finish. 


the shear. This is similar to the 
“unitized” construction of today’s 
compact cars which by welding are 
made into integral units with each 
part giving strength to the whole. 

Special resistance welding tech- 
niques in which pressure, time, 
and current are exactly controlled 

are used to prevent weakening 
of the stainless steel and reduction 
of its corrosion resistance. Every 
welding machine is tested regularly 
to check strength standards. 

The entire car structure is placed 
in a giant shower bath and sprayed 
with 1,280 gal of water a minute 
while every seam and joint is in- 
spected for leaks. 

The city’s considerations in spe- 
cifving stainless tor the cars were 
weight-savings — since each car is 
about 6,000 Ib lighter than the 
estimated weight of a conventional 
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A Model 1061 Multitron radiographing a large steel valve casting at Pacific Southern Foundries, Inc., Bakersfield, 
California, a subsidiary of Pacific Valves, Inc., Long Beach, California. Model 1061, a 1000 curie-cobalt 60 
source, features fully automatic fail-safe protection and remote operation from a console control center. The 
special mounting stand was designed and fabricated by Pacific Southern Foundries, Inc. and Pacific Valves, Inc. 


SAFEI... Baidd— Multitron® and Iriditron® 


Units tor Gamma Radiography 


Hermetically sealed sources are under positive con- Iriditron models now available. One of the Budd 
trol at all times models will give you the method or methods of 

teldina f is | — exposure, number of sources, source materials, 
ne ee rennet ee ee strength and types of mountings you need... all 
with maximum safety. 


Source position indicator shows exact location of 
ce ° ° ° 
er Budd offers complete service—radioactive source 
Fail-safe mechanism returns source to shielded head supply and encapsulation, source replacement and 
if power fails—on all units having electric drive disposal, training for your personnel (at no charge) 
Maximum safety with minimum weight: and assistance in setting up complete radiographic 
that’s the story of Budd radiography facilities. 
equipment. You can select the equip- Contact Budd Instruments Division for new Gamma 
ment that best fits your requirements Radiography bulletin ...or for a consultation on 
from the 21 standard Multitron and your requirements. 


INSTRUMENTS Z. A ’ A 
BBO v1is10 


THE BUDD COMPANY - P.O. Box 245 + Phoenixville, Pa. 

Consult your phone book for sales offices in: Atlanta, Ga., Oak Park, Ill., Dallas, Tex., 

Los Angeles, Calif., San Francisco, Calif. 

In Canada 

Tatnall Measuring and Nuclear Systems, Ltd., 46 Hollinger Rd., Toronto 16, Ont. 
For more facts Circle No. 181 on Reader Service Card 
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YOUR BEST MOVE... MOVE 


with MERRILL 


MATERIAL HANDLING 
DEVICES FOR THE MOST 


Imitated, but never duplicated, 
Merrill Lifting Clamps are Drop 
Forged to give you Safety in Hand- 
ling and Economy in Operation. 

















FEATURING 
THIS 
MONTH 











ion 





MERRILL DRUM LIFTER 











Over 25 Material Handling 
Devices described in our 
catalog C-2. 


Ask for a copy. 
MERRILL BROTHERS 
ducers of Drop & Press Forging 


56-81 Arnold Ave., Maspeth, N. Y. 


Circle No. 182 on Reader Service Card 
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ABOVE — Specially 
designed welder 

is used to join car 
roof to top chord 
drain trough mem- 
ber. RIGHT — side 
frame is resistance 
welded to side sill 
channel while door 
frame channels 

are arc welded at 
the joint of two side 
frame subassemblies. 


steel car based on the same specifi- 
cations — and savings in power 
consumption, a direct result of the 
lighter weight. Estimated power 
savings over a 35-year depreciation 
period is $2,430,000. 

Another economy results from 
stainless steel’s corrosion resistance. 
Savings in maintenance of the fleet 
during its life span is reckoned at 
approximately $4,044,600; major 
economies in operation, as well as 
in maintenance, are estimated at 
$6,500,000. 

In general, all primary struc- 
tural members in the car framing 
are AISI types 201 and 202 stain- 
less, ranging in thickness from 
0.016-in. for the roof corrugations 
to 5/8-in. for the reinforcing gus- 
sets at the doors. The only excep- 
tion is the end underframes, which 
are welded of low-alloy, high- 
tensile NES 65 steel in gages of 
¥-in. and 3/16-in. and then stress 
relieved by heat treatment. 


The contoured front ends above 
the belt rail are fiberglass re- 
inforced polyester plastic which is 
molded as a single unit. Flooring is 
3/4-in.-thick plywood faced on 
both sides with 0.025-in. alumi- 
num. 

Basic stainless structure of the 
car was compression tested at a 
static load of more than 200,000 
lb without any permanent defor- 
mation. 

Production on the order is be- 
ing increased and the plant is ex- 
pected to be turning out two cars 
per day by September. The entire 
order is scheduled to be completed 
in January, 1961. 


WELDING ENGINEER—August, 1960 





Transformer 
provides 


high current with 


low amperage 


SPECIAL HIGH OUTPUT transformers 
are making possible the concentra- 
tion of large amounts of current 
in a small area, within normal 
amperage ranges when resistance 
welding. : 

In the case of a large auto- 
mobile manufacturer, for example, 
a 700 kva primary power source 
produced the required 220,000 
secondary amperage, whereas a 
conventional welder would have 
needed 5,300 kva primary power 
to deliver the same secondary cur- 
rent. 


The transformers, developed by 
National Electric Welding Ma- 
chines Co., Bay City, Mich., 
achieve very low machine im- 
pedance by close coupling of the 
secondary circuit; no flexible con- 
nectors are used. 

Specially-designed multiple-slide 
contact members close the circuit, 
and heat control is accomplished 
through a tapped auto-transformer, 
or a series-parallel connection with 
phase shift control. 

An epoxy resin impregnation 
process is used to make the coils 
impervious to life-shortening ef- 
fects of corrosive hydraulic oil, 
water, and the occasional flash grit 
expulsion from the weld which 
wears through coil insulation. 


The encapsulated transformer is 
positioned directly beneath the 
work and takes the full back-up 
pressure of the weld—a location 
which lends itself to a high-pro- 
duction pass-through operation. 

In the case of the automobile 
manufacturer, the equivalent of 
4.83 sq in. was joined in butt 
welding fluid coupling housings of 
0.110-in. steel, 14 in. in diameter. 

An appliance manufacturer got 
a production rate of 900 units per 
hour using a machine equipped 
with a 250 kva low impedance 
transformer to weld 26 projections 
on 14 gage steel brackets for auto- 
matic washing machines. 


Pcp: For more facts Circle No. 183 on Reader Service Card, 


A LEADER 


for over 40 years... 


*, a 
“400 wane aneett®™ 


Warehouse stocks in all 
important cities and towns. 


PRODUCTS CORPORATION 


EMPIRE STATE BLDG., NEW YORK 1, NEW YORK 


PLANTS Keokuk lowa;—Pryor, Oklahoma; and Shawinigan Falls, Quebec Canada 








no matter what the two metals are... 


row you en SOLDER vm 


ie. 


PROBLEM: 

Joining copper pipes in extremely 
© hard water area. Lead solders made 
' porous joints. Heat required for 

high temperature solders burned 

copper pipes. 


SOLUTION: 
All-State’s #430, a silver-bearing 
solder which flows at 430F, made 
perfect, permanent joints, solved 
the problem. 


ALL-STATE has a solder for joining any commercial metal or alloy to any 


other . . . in one or more temperature ranges. For typical examples, see 
tables below: 


400°F-500°F 700°F-800°F 








Copper Brass $.S. Nickel Al. Copper Brass S.S. Nickel 

107.0 «107 107 luminum 
430 430 430 430 430 
430 430 430 
430 430 430 
430 86430 430 
430 430 








Reference numbers above indicate All-State solder to be used for joining metals. 





A set of four complete tables, covering temperature ranges from 400F to 
800F, is yours for the asking. Send for free Instruction Manual, too. 


Distributor-Stocked, convenient to buy. Economical tu use 


ao WELDING ALLOYS CO., INC., White Plains, N. Y. 


Call WHite Plains 8-4646 or write for nearest distributor 


For more facts Circle No. 184 on Reader Service Card 
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To meet rigid nuclear standards, this 10-inch diameter 
stub end and elbow joint assembly of Inconel alloy 
is welded with the inert gas-shielded tungsten arc 


7 


process using “62” Inconel* Filler Wire. Entire unit is 
rotated automatically. Unit was built by Midwest 
Piping Co., St. Louis, Mo. 


How to get X-ray quality 
welds in Inconel 


This weldor at Midwest Piping Com- 
pany is joining a stub end of Inconel® 
nickel-chromium alloy to an Inconel 
elbow. The finished weldment will 
be part of a nuclear installation and 
so his welds will have to pass dye 
penetrant and X-ray inspection. 


Welds of this quality can be pro- 
duced readily in Inconel alloy by 
any qualified weldor using the proper 
procedure and electrode or wire for 
the process. In this case the weldor, 
working with tungsten arc, uses “62” 
Inconel Filler Wire. The same wire is 


4. 
NCO, 





TRADE MARK 


For 


also spooled for MIG welding. But if 
the job calls for metal arc welding he 
would use “132” Inconel* Electrode. 


Consistent quality without 
welding problems 


Welds made with these welding ma- 
terials have the same order of corro- 
sion resistance as the parent Inconel 
alloy. They’re non-porous, crack-free, 
and will not age-harden. Operability 
is good, and in the case of “132” 
Inconel Electrode, slag removal is 
simple. 


Helpful welding information 
We'd be pleased to send you the bul- 
letin, “Welding Inconel for Nuclear 
Power.” And, if you'd like to know 
more about the complete line of high- 
quality welding products for nickel 
alloys provided by Huntington Divi- 
sion, simply let us know. Outline 
your problems or interests in an in- 
formal note, and drop it in the mail 
today. *Ine« 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
Huntington 17, West Virginia 


WELDING PRODUCTS 


electrodes « wires « 


more facts Circle No. 


fluxes 


185 on Reader Service Card 
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ESTIMATING COSTS 


for manual oxyacetylene welding 


In publishing data for estimating costs, it is neces- 
sary to establish average conditions with the full 
realization that many variations will be encountered 
under actual working conditions. The quality and 
quantity of the welding produced is dependent on 
the skill and experience of the weldor, a fact com- 
mon to any manual operation. The work of the 
beginner is slow and of doubtful quality. If a weldor 
works solely on one welding operation, a high 
degree of skill is usually developed which when 


compared with other work, by less skilled weldors, 
indicates production speeds far above the average. 
The figures given in the following table are based 
on the work of average welders under average work- 
ing conditions, consequently allowances have been 
made for lost time, etc. The amounts of oxygen, 
acetylene, and welding rods used and the size of 
the welding tip will depend to a great extent on the 
skill and speed of the individual weldor; for this 
reason ranges are indicated for these factors. 


AVERAGE COST DATA FOR,MANUAL OXY-ACETYLENE WELDING of IRON and STEEL 





Thickness Joint Diameter Tip Oxygen—Cubic Feet 
of Steel Preparation of Rod Drill Per 
Inches No Spacing Inches Size 


Acetylene—Cubic Feet 
Per Linear Per Per Linear 
Foot Welded Hour Foot Welded 


7S : 0.03 0.03 26.0-30.0 
75-60 ‘ 0.05— 0.04 22.0-25.0 
0.23-0.27 0.013 


60-56 0.13- 0.11 
60-54 0.36— 0.30 0.42-0.51 0.030 
56-53 0.80- 0.68 0.58-0.69 0.053 
53-49 2.36— 2.08 0.150 
49-44 4.50- 3.86 0.265 
44-40 7.40— 6.05 0.414 
43-36 11.42- 9.13 ‘ : 0.597 
40-36 11.65- 9.70 . : R 0.637 
36-32 21.10-16.42 20.30—15.79 ‘ : 0.872 
16 32-30 36.60-26.16 35.20-25.17 . , 1.307 


Pounds of Rods Speed 
PerHour Per Foot Foot per Hour 





~ 


64 Square Butt 
32 Square Butt 
16 Square Butt 
32 Square Butt 
8 Square Butt 
16 90° Single 
4 90° Single 
16 90° Single 
8 90° Single 
2 60° Single 
8 60° Single 
4 60° Single 
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APPROXIMATE WEIGHT of WELD METAL in 60° and 90° SINGLE VEE JOINTS 





Weld Weight of Weld Metalin l-inch Length Weld 

Thickness} Metal in | of 60° Vee Joint in Pounds Metal in 
of Metal | 1” Length 1” Length 
Inches /|of 60° Vee! Armco Page of 90° Vee Armco 


Cu. In. Steel Iron Steel Bronze Cu. In. Steel Tron Steel Nickel 


Weight of Weld Metalin 1-inch Length 
of 90° Vee Joint in Pounds 








Stainless Stainless Page 


Bronze 


Nickel 











| 

0.035 0.0098 0.0099 0.0101 0.0112 0.0105 0.062 0.0174 0.0176 0.0179 0.0198 0.0187 
0.080 0.0224 0.0227 0.0232 0.0255 0.0240 0.140 0.0392 0.0397 0.0405 0.0446 0.0421 
0.144 0.0403 0.0408 0.0417 0.0459 0.0432 0.250 0.0700 0.0709 0.0723 0.0796 0.0751 
0.225 0.0630 0.0638 0.0651 0.0716 0.0676 0.390 0.1092 0.1105 0.1128 0.1241 0.1172 
0.324 0.0907 0.0918 0.0937 0.1031 0.0973 0.562 0.1574 0.1593 0.1625 0.1789 0.1689 
6.441 0.1235 0.1250 0.1275 0.1404 0.1325 0.765 0.2142 0.2168 0.2211 0.2435 0.2298 
0.577 0.1616 0.1635 0.1668 0.1837 | 0.1734 1.000 0.2800 0.2833 0.2890 0.3182 0.3004 
0.729 0.2041 0.2066 0.2107 0.2320 0.2190 1.265 0.3542 0.3584 0.3656 0.4026 0.3801 
0.901 0.2523 0.2553 0.2604 0.2867 | 0.2707 1.562 0.4371 0.4425 0.4515 0.4971 0.4690 
1.090 0.3052 0.3088 0.3151 0.3469 | 0.3275 1.890 0.5292 0.5355 0.5463 0.6014 0.5678 
1.298 0.3634 0.3678 0.3752 0.4131 | 0.3899 2.250 0.6300 0.6375 0.6503 0.7160 0.6760 
1.523 0.4265 0.4315 0.4402 0.4847 | 0.4576 2.640 0.7392 0.7480 0.7330 0.8401 0.7932 
1.766 0.4945 0.5003 0.5094 0.5620 0.5306 3.062 0.8574 0.8675 0.8850 0.9744 0.9200 
| 2.028 0.5679 0.5746 0.5861 0.6454 | 0.6094 3.515 0.9842 0.9958 1.0159 1.1185 1.0560 
| 2.308 0.6462 0.6539 0.6673 0.7345 | 0.6934 4.000 1.1200 1.1332 1.1560 1.2728 1.2018 
| 2.920 0.8176 0.8273 0.8439 0.9292 0.8773 5.062 1.4174 1.4341 1.4630 1.6108 1.5209 
| 3.606 1.0097 1.0216 1.0422 1.1475 1.0834 6.250 1.7500 1.7707 1.8063 1.9888 1.8778 
4.363 1.2217 1.2361 1.2610 1.3884 | 1.3109 7.562 2.1174 2.1423 2.1854 2.4063 2.2720 

5.196 1.4549 1.4721 1.5017 1.6534 1.5611 9.000 2.5200 2.5497 2.6010 2.8638 2.7040 






































The data in the above table considers the metal veed from only one side of the joint; if the metal is veed from both sides of the joint, 
the volume and weight of the weld metal required are one-half of the above fiqures 
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Job Report Courtesy of 
Ingersoll-Rand Co., Phillipsburg, N. J. 


When low alloy welds 
must withstand 2000 psi 


This centrifugal compressor is one of many used in offshore gas repressuring. 
The pressure of nearly 2000 psi is nearly twice the highest former working 
pressure. Arcos Tensilend 70 Electrodes were used to produce the high 


strength welds required. When you need sound, high strength weld metal, 
use Arcos Low Alloy quality controlled electrodes for reliable performance. 


WELD wrens) RC & 


LOW ALLOY ELECTRODES 
for quality weld metal 


SEMI-AUTOMATIC AND AUTOMATIC EQUIPMENT FOR WELDING 
STAINLESS +» LOW ALLOY + ALUMINUM + MILD STEEL 


ARCOS CORPORATION ~« 1500 South 50th St., Philadelphia 43, Pa. 
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About 
people... 


Elected vice president of sales at 
The Crescent Co., Inc., Pawtucket, 
R. I., is Kenneth R. MacLean. 
Louis F. Palana has been named 
vice-president—operations, David J. 
Murphy, controller, and William E. 
Ethier, general foreman. 


Maclean Offord 
Appointed sales engineer in the 
Chicago area by Wall Colmonoy 
Corp., Detroit, is Donald J. Of- 
ford. 


Leon E. Jeanneret, manager of 
welded tubing sales for the Tubu- 
lar Products Div., Babcock & Wil- 
cox Co., New York City, has re- 
tired after 43 years of service. Jean- 
neret supervised sales of welded 
tubing at the division’s Alliance, 
Ohio, plant from the time produc- 
tion started in 1943. Succeeding 
him is John A. Menster, former as- 
sistant manager. 


All-State Welding Alloys Co., Inc., 
White Plains, N. Y., has appointed 
Mario Camargo, Jr., assistant export 
manager. He has 17 years’ experi- 
ence in the export field. Another 
All-State appointment sees David 
S. Smith assume the post of publi- 
city manager. 


At Black & Decker Mfg. Co., Tow- 
son, Md., John R. Anderson has 
been named district manager of 
the San Francisco sales district, 
Harold E. Bankhead Seattle dis- 
trict manager, and Robert L. Tiet- 
jen a sales representative in the 
New York  industrial-automotive 
district. 


Gerald E. Woods, formerly with 
Unitek, Inc., 


now sales 


Pasadena, Calif., is 
manager of welding 
equipment for Vacuum Tube Prod- 
ucts Div., Hughes Aircraft Co., 
Oceanside, Calif. 
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Skeie Clark 


At Magnaflux Corp., Chicago, Ker- 
mit A. Skeie, western region man- 
ager, takes charge of commercial 
inspection. Denis P. Walsh, mid- 
west region manager, becomes 
manager of distributor and repre- 
sentative sales. Robert G. Strother, 
eastern region manager, comes to 
Chicago in charge of field engi- 
neering. 


Appointed eastern regional man- 
ager for Alloy Rods Co., York, Pa., 
is William C. Clark, Jr. He will be 
in charge of New Jersey, eastern 
Pennsylvania, New York and New 
England territories. 


J. P. Lunati, superintendent of the 
National Cylinder Gas Div. 
(Chemetron Corp., Chicago) ace- 
tylene producing plant in Memphis, 
was recently honored for 28 years 
of continuous service. 


Thomas N. Mors has joined Hobart 
North Welding Supply, Chicago, as 
sales and service engineer. Mors 
recently completed eight months’ 
training at the Hobart Welding 
School in Troy, Ohio, in all phases 


of manual and automatic arc weld- 
ing. 


Joseph S. Kearney was chosen pres- 
ident of the Mechanical Contrac- 
tors Association of America, Inc., 
New York City. Frank V. McBride 
was named senior vice president; 


Leon L. Munier was elected the | 


treasurer. Thomas J. Ryan was 


named to the newly-created post of | 


executive vice president, and Louis 
E. Thurber assumed the title of 
executive secretary. 


Arthur H. Mallon has been pro- | 
moted to associate professor in civil 
engineering at Merrimack College, 


North Andover, Mass. He is a 


member of the American Welding 
Society. 


Marion Woods has joined Stoody 
Co., Whittier, Calif., and will han- 
dle sales and service of automatic 
hardfacing equipment and wires. 
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Job Report Courtesy of 
W. K. Mitchell & Co., Inc., Philadelphia, Pa 


30 welds meet 
severe bending with no failures 


Over 260! of Type 304L stainless tubing (3{%4" O.D. x 0.300" thick) was 
welded to form this coil assembly 17' high, 4' O.D. The job originally called 
for 10 welds. But because the fabricator had to accept random length 
tubing, 30 welds were required. Arcos Chromenar KLC Electrodes were 


used to assure needed corrosion resistance and high ductility. All welds 
met the bend perfectly. 


WELD WITH a IR C iS 


STAINLESS ELECTRODES 
for quality weld metal 


a ites ate 


ELECTRODES + WIRE « FLUXES 


> 


SEMI-AUTOMATIC AND AUTOMATIC EQUIPMENT FOR WELDING 
STAINLESS +» LOW. ALLOY - ALUMINUM «+ MILD STEEL 


ARCOS CORPORATION « 1500 South 50th St., Philadelphia 43, Pa. 
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| C. P. Sander, past president of the 

| American Welding Society, was 

made general superintendent, Los 

“ Angeles District, for U. S. Steel's 

Consolidated Western Steel Div., 

= and Harold C. Seiler was made as- 
sistant general superintendent. 

= al od John J. McNerney, former general 


superintendent of the Maywood 
} i @ 
plant, was named assistant to the 


° vice-president, production, Los An- 
WI your geles District. 


Three personnel changes have been 


made by American Brass Co., Wa- 
terbury, Conn.: Robert S. Baker 
has been appointed vice president— 


manufacturing, succeeding Sydney 
H. Wardell, who has retired. Gil- 


bert C. Strubell, formerly plant 
manager of the Torrington division, 
has been named administrative di- 


rector of metallurgy and research. 
Lucius H. Bassett, formerly works 
manager of the Anaconda Alumi- 
num Co.’s plant at Terre Haute, 


Ind., has been named to succeed 
APPARAI US t00 cae 
| 


At a recent meeting of the organi- 
zation’s executive committee, Ken- 
neth H. Koopman was appointed 
director of the Welding Research 
Council, New York City, to suc- 

ceed W. Spraragen, who is retir- 
7 OXWELD apparatus and supplies ing. Charles F. Larson, Jr... was 


named secretary of the council. 


“2 


¥ ERT EMT 
ce Sat ER ie Meth ng * 


ee 


With the Oxweld line of quality oxy-acetylene apparatus added to 
this list, he’s your fastest, most complete source of dependable, top- 
name welding and cutting equipment: 





inet: acto tna: Pine 








¥ 


PUROX apparatus Foote Mineral Co., Philadelphia, 
has named William M. Raynor gen- 
eral sales manager. With Foote 

HELIARC apparatus since 1942, Raynor has been di- 


rector of purchasing since 1956. 














ee Se ER Sem een eS ln 


SIGMA apparatus William A. C. Eldon has been 
named operations manager of Foote 
Mineral Co.’s Cold River, N. H., 
UNIONMELT apparatus plant. He replaces William R. Hud- 
speth, Jr.. who has been named 
PREST-O-LITE small tanks special projects manager of the 
“ : firm’s marketing department. 
appliances, and acetylene 




















Herbert W. Clough, vice president 
LINDE industrial gases for marketing of Belden Mfg. Co., 
Chicago, has been elected to the 
Your LINDE distributor is a welding specialist, superbly equipped firm’s board of directors. Clough 
and stocked for immediate delivery of a full line of quality products. began with Belden in 1922. 
To his already extensive list, the Oxweld line adds the most efficient 
high quality gas welding materials available today. There’s a LINDE William K. McGrath has been ap- 
distributor near you. Call him for all your welding needs. Linde pointed Chicago district engineer 
Company, Division of Union Carbide Corporation, 270 Park Avenue, | of the American Bridge Div., 
New York 17, N. Y. In Canada, Union Carbide Canada Limited, United States Steel Corp., Pitts- 
Linde Gases Division, Toronto. burgh. He succeeds A. P. Boysen, 


who has retired. 


“Oxweld”, ““Purox”’, ““Heliarc”’, ry U N | Oo N 
**Sigma”’, ‘‘Prest-O-Lite’’, nde : 
“Linde”, and ‘Union Carbide” CARBIDE Ted Allen, formerly with the Budd 
is f . “libatee + : 
py errr ay ae ag Co., Gary, Ind., has joined Ther- 

mex Metallurgical, Inc., Lakehurst, 


byrne — N. J., and will operate from Ham- 
5. ane a. ih : : . mond, Ind. 
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Named distribution manager of 
Eutectic Welding Alloys Corp., 
Flushing, N. Y., is William F. Sor- 
ensen. Formerly a colonel in the 


Sorensen Romo 


Army General Staff Corps, he will 
be in charge of the operation of 
the firm’s network of training and 
service centers. Also at Eutectic, 
Robert C. Romo has been chosen 
manager of the new Minneapolis 
service and training center. How- 
ard E. Doyle has been named field 
supervisor. 


iz 


Smith Doyle 


Fred W. Smith, Acetylene Welding 
Supply, San Antonio, was recently 
installed as chairman of the San 
Antonio section, American Welding 
Society. 


At Titan Metal Mfg. Co., Belle- 
fonte, Pa., John J. Dillon has been 
transferred to the firm’s Newark, 
Calif., plant as plant metallurgist. 
In addition, Donald L. Hess, form- 
erly at the Bellefonte headquarters, 
has been transferred to Los An- 
geles as a member of Titan’s south- 
ern California sales staff. 


Charles J. Haines, president of 
Chemetron Corp., Chicago, for 23 
years, was recently elected to the 
newly created post of chairman 
and chief executive officer. James 
W. Dunham was elected president. 


Elected president of the Copper 
& Brass Research Assn., New York 
City, is G. P. Bakken. Succeeding 
Bakken as senior vice president of 
the association is E. P. Dunlaevy, 
executive vice president of Phelps 
Dodge Copper Products Corp., 
New York City. Newly named vice 


presidents were: Richard M. Stew- 
art, Lee Smith, Joseph F. Murray, 
S. T. Williams and Richard RH. 
Lewin, Re-elected as vice-presi- 
dents were Austin R. Zender, and 
D. T. Marvel. F. L. Riggin, Sr., 
was re-elected treasurer. Also re- 
named were T. E. Veltfort, man- 


aging director, and Carl H. Pihl, | 


secretary. 


At Lincoln Electric Co., Cleveland, 


R. J. Van Dame was elected to the | 


board of directors. Van Dame, 
company controller since 1947, 


started with Lincoln in 1928. Also | 


at Lincoln, Harold D. Ballard has 


joined the sales force, to work out | 


of the Milwaukee, Wis., office. 


Appointed assistant plant manager | 


af Aerojet-General Corp.’s Downey, 


Calif., plant is P. R. Holmes. As- | 


suming Holmes’ former position as 
manager of manufacturing is W. J. 
Wiley. 


William P. Carpenter has been ap- 


pointed to the new post of sales | 
manager of the Vacuum Furnace | 


division of Richard E. Brew and 
Co., Inc., Concord, N. H. 


Brint Yetter has recently been ap- 


pointed factory representative for | 
arc welder line of Emerson Electric | 


Mfg. Co., St. Louis. 


Maurice Gormly has been named | 
manager of the products division of | 


Cincinnati Milling Machine Co. 
Cincinnati. 


, 


Appointed manager, corporate en- 


gineering for Vickers Inc., Detroit 
is Duncan B. Gardiner. 


> 


William B. Voorhis has joined the 
staff of National Electronics, Inc., 
Geneva, Ill. He is production man- 
ager of the firm’s new thyraton and 
rectifier division. 


Died... 


Foster W. Lamb, 54, general sales | 
manager, Chicago Hardware Foun- | 
dry Co., North Chicago, Ill., died 


May 23. 


William H. Roberts, 42, executive 

vice president of Detroit Stamping | 
Co., Detroit, died suddenly June | 
21. Mr. Roberts, son of the firm’s | 


founder, worked for Detroit Stamp- 


ing during his entire adult life, and 
is largely credited with the develop- | 
ment of the firm’s line of toggle | 


clamps. 
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G00D — 
0 
DO BUSINESS 
with your 


LINDE DISTRIBUTOR 


hecause... 


Your LINDE Distributor carries a com- 
plete line of all the welding and cutting 
equipment and supplies you need in 
your business. These are products rec- 
ognized for their outstanding high qual- 
ity and efficiency. In most instances, he 
can fill your order from stock, to save 
you time and effort. - 

Your LINDE Distributor anticipates 
your requirements... knows your busi- 
ness...is ready and able to fulfill your 
needs promptly. He has the experience 
of a welding specialist...which means 
good service, quickly. 

Your LINDE Distributor is a local, 
independent business man—just as you 
are. He appreciates your business and 
wants repeat orders. 

Your LINDE Distributor has the full 
resources of LINDE COMPANY behind 
him. For 50 years, LINDE has been a 
leading producer of top-quality welding 
and cutting equipment and materials — 
famous for know-how and service. 

Your LINDE Distributor is as con- 
venient to you as your telephone —call 
him for ali your welding and cutting 
requirements. If you have not yet made 
his acquaintance, look in the Yellow 
Pages under “Welding Supplies.” Or 
write Dept. 330, LINDE COMPANY, 
Division of Union Carbide Corpora- 
tion, 270 Park Ave., New York 17, N.Y. 


UNION 
CARBIDE 


“Linde” and “Union Carbide” are registered 
trade marks of Union Carbide Corporation. 
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News Shorts... 


A new liquid oxygen storage and conversion station has just been placed in 
operation at Goss Bros. Welding Supply Co., Falls Creek, Pa. The addition will 
enable the Air Reduction Sales Co. (New York City ) distributor to increase distri- 
bution efficiency . . . Superior Propane, Ltd., Toronto, has purchased Orrillia 
Propane. Orillia’s customers will be serviced directly by Superior Propane .. . 





Clearing Division of U.S. Industries, Inc., Chicago, 
has won one of eleven master design awards for a new 
all-welded engine lathe (see cut), in a contest sponsor- 
ed by Product Engineering magazine . . . The sixth an- 
nual titanium metallurgy conference of New York 
University’s College of Engineering will be held Sept. 
12-13 at the NYU campus in the Bronx, N.Y. ... 


United Specialties, Inc., E] Dorado, Ark., has arranged to make its line of hose 
reels available on lease, for periods of from one to five years . . . British Oxygen 
Canada, Ltd., Toronto, will soon make available a dual carriage oxygen cutting 
machine throughout Canada... 


A new metal abrasive equal to steel abrasive in hardness and resistance to 
breakdown has been described by Globe Steel Abrasive Co., Mansfield, Ohio. 
The new material, which Globe states will cost 15% less than steel abrasives, is 
scheduled for full-scale production by midsummer . . 





*says Ben Ruff of Reed & Graham, Inc. 
“Before | had to change holders when- 
ever the one | was using would get hot. 
Now, with DURO, | can weld a whole 
shift without the holder getting hot 
to my hand, even when using 5/16 in. 
hardfacing electrodes at high amperages.” 


DURO will do the same for YOU 


Proved by 28 years of welder’s preference 


@ The Dure Electrode Holder has served 


THE DURO 
the welding industry since 1932. it is 


“STANDARD” 


@ Another feature is the square gvard. 


famous for long life, positive grip and 
perfect balance. All parts are easily 
renewed. Semi- or fully insulated. 
Duro is available in 250, 300, 400, 500 
and 600 amperes capacity. 

Cool operation —cool handling. Fea- 
turing “Long Jaw Design” for reach- 
iag those “hard to get at places.” 


It protects hands from heat and elso 
prevents rolling and grounding wher 
placed on a flat surface. There when 
you need it, is a hex key fitted inte 
the brass core and held in place by 
the fiber handle for making fast cable 
connections. 


e ENGINEERING COMPANY 


31 OREGON AVE. - HAMDEN, CONN. 
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Field construction of the world’s largest crude oil 
storage tank has been started in Kuwait, on the Ara- 
bian Gulf, by the British subsidiary of Chicago Bridge 
& Iron Co., Chicago. The giant steel tank (see cut), 
to be welded by an automatic process, will measure 
260-ft in diameter and 64-ft high . . . Highly effective 
protection against corrosion is claimed for a new car- 
ton for are welding electrodes, according to the manu- 
facturer, National Cylinder Gas Div., Chemetron 
Corp., Chicago. Tear tape opener and packaging color 
code will be incorporated in the new design .. . 


Mitronics, Inc., Hillside, N. J., has installed a large molybdenum-rod, hydrogen 
furnace for the firing of metallized ceramics. Capable of operating up to 3,200 
F, the custom built unit has an opening 10-in. wide and 8-in. high . . . Internation- 
al Rectifier Corp., El] Segundo, Calif., has acquired Dallons Laboratories, Inc., 
Los Angeles... 


A long range program to equip all its aluminum foil manufacturing facilities 
with ultrasonic seam welding equipment for increased production speed has been 
undertaken by Reynolds Metals Co., Louisville, Ky. The firm has ordered a sec- 
ond foil seam welder from International Ultrasonics, Inc., Rahway, N. J... . 


Pipe beveling machine storage boxes manufactured by H & M Pipe Beveling 
Machine Co., Tulsa, are now being built from aluminum instead of steel which, 
according to company officials, reduces the weight of the boxes by approximately 
two-thirds .. . A consolidated office has been formed for Hale Enterprises, Hale 
Associates, Consultants, American Associates Assn., The Great Hale Bros. 
Enormous Shows, and the World Consumers Assn. New address for the or- 
ganizations is 343 S. Dearborn St., Chicago 4, Ill... . 





with a Heath Ultra-Graph Unit cost is reduced by 
flame cutting slots and holes 


Requirements called for a slot 7%” wide by 6” long in 14 Ga. 
rectangular steel tubing. Flame cutting with an Ultra-Graph 
Guidance Machine produced a sharp, clean cut to specified 
tolerances, reducing process time by more than one half over a 
machining operation. Presently units with access and mounting 
holes, coin slots, keyways, and grooves are produced at less cost 
because stamping and machining operations have been replaced 
by flame cutting with a U-G machine. 
SERIES 460 ULTRA-GRAPH 
Send for information on Ultra-Graph Guidance 


Machines for application to flame cutting or HEA TH ENGINEERING Cc Oo. 

welding. See your Local Welding Supply Dealer 168 AULT ROAD 

a 2 Cee, FORT COLLINS, COLORADO 
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ROD 


No Flux Required 


Ideal for Brazing Aluminum | 
and Welding Zinc Base 

Diecastings. COMMANDO © 
ROD is easy to use with all ” 
types of welding equipment. ~ 
May be applied with reg- ~ 
ular torch; acetylene and — 
air torches; hydrogen, na-~ 
tural gas or bottled petro- — 
leum gases. Flows freely at! 
715°. ; 


Other Commando_ 
Products 


* Tip Cleaning Drills 

* Lighters and flints [ 
* Goggles head bands 
* Ferrule crimper 

* Soapstone holders 


2715 Oak Street Kansas City 8, Mo. 








News ... from p. 8 





CB & I purchases 
Portland Co. 


Chicago Bridge & Iron Co., Chi- 
cago, has purchased the field auto- 
matic overlay welding operations 
of The Portland Co. 

Key personnel of the Portland 
overlay welding group also joined 
CB&I as part of the transaction 
They are Zane S. Blanchard, divi- 
sion manager; Charles E. Jackson, 
chief engineer; and David J. Kings- 
bury, sales manager. 

Automatic overlay welding is 
used to provide corrosion and 
erosion-resistant linings for the in- 
teriors of carbon steel tanks and 
towers designed for high pressure 
service at pulp mills, petroleum re- 
fineries, chemical plants and other 
installations. 


Randall moves to 
new location 


Randall Mfg. Co., Inc., recently 


moved to new headquarters in 





Riverside, Mo. The firm was 


TANK 


PRODUCTION 
MACHINERY 


formerly located at 705-11 Vir- 
ginia, Kansas City. 
Distributor Appointments 

United Specialties, Inc., El 
Dorado, Ark.: Industrial Equip- 
ment Co., Detroit; Nicholson Pro- 
ducts Co., Clifton, N. J.; Craig In- 
dustrial Equipment Co., Memphis; 
Industrial Engineering Sales Co., 
Chicago; W. J. Bernhart Co., Inc., 
Buffalo, N. Y. 

Federal Machine & Welder Co., 
Warren, Ohio: Harrington-Wilson- 
Daum Corp., Mount Vernon, N. J. 

Anchor Alloys Inc., Brooklyn, 
N. Y.: A. V.:Doran Co., St. Louis. 

Vickers Inc., St. Louis: J. W. 
Vaughn Co., Greenville, S. C. 

Olin Mathieson Chemical Corp., 
New York City: Murphy and 
Nolan, Inc., Syracuse, N. Y. 

Ransome Co., Scotch Plains, 
N. J.: J. A. Cunningham, Philadel- 
phia; Brooks Welding Supply Co., 
Chattanooga, Tenn. 

Syntron Co., Homer City, Pa: 
Robert O. Whitesell and Associ- 
ates, Cleveland; Dage Corp., New 
York City. 

Balteau Electric Corp., Stam- 
ford, Conn.: Watland, Inc., Chi- 


Assembly 


Fixtures 


Horn Type Cylinder Flange 
Fixtures Offsetters 


The WEBB Corporation is the only manufacturer to offer a complete line of 
machines and fixtures built exclusively for the tank fabricator. Designed for use 


with a it tic or full automatic welding processes. These machines 
are built for rugged use, using welded steel construction wherever possible. 





In selecting a time-proven product of the Reed Equipment Division, you are buying 


gvaranteed performance and a machine designed to do your work efficiently and 
economically. 


A complete line of Unit Type Track 
4 Supports and Turning Roll Fixtures 
can be provided for the welding of 
longitudinal and girth seams of cylin- 
drical vessels, to 12’ in diameter and 
weighing up to 9 tons. 
The unit is of all steel construction 
and all critical surfaces are machined 
to insure accuracy. 


SEAM WELDER 


These fixtures are widely used for single pass 
automatic longitudinal seam welding, using 
closed butt joints. This is designed primarily 
for cylindrical shapes and will also handle flat 
work and conical shapes. The material is clamp- 
ed firmly in the jig in contact with the water 
cooled back up bar. Machine is of all steel 
construction. 


WRITE FOR ILLUSTRATED LITERATURE 


WEBB oor. 


Since 881 
THE 


QEED EQUIPMENT DIVISION 
WEBB CITY 


Ae) 
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New products 


Flame-cutter 


Swiss-made flame-cutter is designed to 
meet need for a fast, accurate, highly 
versatile production tool for design, de- 
velopment, and prototype work, limited 
productions runs, and making duplicate 
parts tor 
work. Unit permits operator to duplicate 
directly from a sketch or drawing by 
controlled tracing pencil; also 
features automatic magnetic control for 
template work. Earth Equipment 


field repair and maintenance 


manually 


precise 
Corp 
Circle No. 1 


Power rectifier 


Two series of silicon power rectifiers 
have peak forward voltages of 1.2 volts 
maximum at 100 amp, and 1.25 volts 
maximum at 200 amp, respectively. 
First series, composed of styles ES-40 
and ET-40, has peak inverse current 
of 25 milliamp at 100 C case tempera- 
ture. Second series, composed of styles 
ES-51 and ET-51, has peak inverse 
current of 50 milliamp at 100 C case 
temperature. Mounting torque for style 
ES-40 is 600 in.-lb maximum and for 
style ET-40 900 in.-lb maximum; for 
ES-51 it is 800 in.-lb maximum, and 
for ET-51, 1,000 in.-lb maximum. 
Syntron Co 

Circle No. 2 


Misfire detector 


Misfire detector gives instant indica- 
tion of improper welds, helps prevent 
overloading an ignitron and indicates 
when tubes need replacement. Any mis- 
fire of the control’s ignitron contractors, 
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which operate on alternate half-cycles to 
switch current into the welding trans- 
former primary, trips a relay and gives 
a signal to the operator. Unit may be 
used to operate a light, horn, counter, 
marking device, reject mechanism, shut- 
down circuit, or any combination of 
these. General Electric Co. 
Circle No. 3 


Slide rule 


Nine gases which find use in welding 
have their properties broken down for 
easy comparison on a new pocket “prop- 
erty of gases” slide “rule.” Thirty-eight 
properties ranging from color to weight 
are compared. Liquid Carbonic Diwv., 
General Dynamics Corp. 

Circle No. 4 


Resistance welder 


Travel-head, series seam welder speeds 
welding of thin-gage, over-lapped coil 
ends. When first strip is clamped, gage 
automatically determines its deviation 
from normal centerline position and 
locates a back stop for positioning rear 
edge of second strip for exact edge align- 
ment. Total time for shearing, strip 
handling, punching and welding a 48-in.- 
wide strip is 12 seconds, according to 
manufacturer. Taylor-Winfield Corp. 

Circle No. 5 





LENNOX 
TRU-EDGE / , 


MEeETLMASTR 


The “All American” 
Shearing, Forming and 
Piercing Machine 


If you work in sheet or plate, 
here is the one machine that 
fits perfectly into your PROFIT 
picture! It eliminates costly 
dies and gives you complete 
operational versatility —inves- 
tigate now! 








TE-100 
Edge cutting capacity 12 ga. 


Three large models available—up 
to 9/32” edge cutting capacity. 


WHAT MEN AND MACHINES 
AT LENNOX 
CAN DO FOR YOU 


® Design and build 





pr y 

® Build machinery to 
your design 

® Design and build special 
machinery and tooling to 
your specifications 

® Production machine work: 
Machining and grinding 

om ‘s e -~ o.08 
and complete units 

® Machine tool rebuilding 





Write today for complete 
information on the METLMASTR 


LENNOX 


TOOL AND MACHINE 
BUILDERS 


645 WN. Baxter Street . Lima, Ohie 
Lennox Tru-Edge METLMASTR 
Lennox-Demco $ Drilling Machi: 
eeene 
See Us at Booth 127 
Coliseum Show — Sept. 7-15 
Circle No. 191 on Reader Service Card 
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High voltage rectifiers 


High voltage silicon plug-in rectifiers 

b directly replace Types 8008 and 872A 

* ‘a a mercury vapor rectifier tubes. By eli- 
Savings in reclaimed minating the filament transformer and 
H time-delay relay necessary to tube opera 

flux alone have paid W ldin an tion, they occupy half the space and 
for Invincible units in e g X weigh less than half of equivalent tube 
circuitry. Rated at 10,000 volts peak 

a few months, or even reverse voltage and 1,250 ma d-c out- 
weeks, on submerged Recovery ystems put (at 75C), the ST-9 and ST-10 are 


: - equipped with tube bases to allow direct 
arc welding jobs. 


insertion into existing tube sockets 
Operating temperature is —65 to +75 C. 


WN 43 -WAY WAN ets International Rectifier Corp 


Circle No. 14 





Induction heater 


Two-station, multi-position machine is 
capable of annealing four pinions every 


Valuable Flux Re- ten seconds. Low voltage work coils, 


. : : | located inside aluminum housing, consist 
claimed. Automatic Invin- of heavy duty copper bus bar constructed 


cibles recover al] unfused leads connecting the four-position coil 


in series to output transformers. Spindle 
flux and return slag-free, bearings and drive mechanism which 


dust-free usable flux to the rotate the work are contained in the 
housing as well. Induction Heating Corp. 


welder—all in one contin- a a a 
Circle No. 15 


uous operation. 


Tee connection 


Multi-purpose tee connection for port- 
Costly Man-Hours | able extendable manifolds, are said to 


Saved. Invincibles do the provide a low cost method of mani- 
‘ folding cylinders for portable or tem- 

complete job automatically porary use, and Series 13000 tees are 
_ far more swiftly and available with a choice of any popular 
. CGA end connection including CGA 580 
efficiently than manual ated CED Sieeih aan: Condi wien allt 
methods. or without built-in flash arresters and 


pigtails. Bastian-Blessing Co. 
Circle No. 16 


Fewer Expensive Re- ie ff hi 
jects.Invincibles remove all ‘ut-olf machine 
fine dust (flux flour), thus Automati cut-off machine can cut 
tubing and shapes into length of %-in. 


reducing welding rejects or more, plus-minus 0.010-in. at a high 
and speeding production rate of speed, states manufacturer. Ma- 


chines are designed for either pneu- 
matic or hydraulic operation and are 
equipped with three cylinders and _ pis- 
Many Important tons. Vogel Tool & Die Corp 
Advantages Circle No. 17 


@ Ruggedly built to resist 
abrasive nature of flux. 


@ Compactand lightweight. 
Variety of models and flexi- 
bility eliminate need for 
tailor-made installations. 


@ Portable units also avail- 
able. 


Operating continuously, this Invincible re- 
covers all unfused flux from pipe-seam weld- WRITE TODAY FOR 
ing operation at a leading automotive firm. FOLDER on Invincible 


Flux Recovery Systems. 








pa 


=, 
VACUUM CLEANER MFG. 1] 





DOVER, OHIO 
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Ultrasonic welder 


Ultrasonic spot welder with new high- 
temperature, high-efficiency transducer 
construction contains self-tuning circuit, 
which assures weld uniformity and mini- 
mizes need for operator skill. Unit may 
be used to join similar or dissimilar 
metals of equal or different thicknesses. 
Top piece may be up to 0.006-in. thick; 
there is no limit on thickness of bottom 
piece 100-watt generator 
50-60 cycle, 115-v a-c. Nominal output 
is 40 kilocycles. Automatic weld timer 
is variable between 0.1 and 5 seconds. 
Operation is by foot switch or limit 
switch. Interchangeable tips are provided 
for fine, medium, and heavy welding. 
International Ultrasonics, Inc. 

Circle No. 18 


operates on 


Impregnated fabrics 


A process for impregnating any 
textile material er fabric with aluminum 
permits the fabric to retain its original 
strength, texture, design and flexibility 
while making the material heat resistant 
up to 2,500 I Applications 
wide rang 
glove s Baxter, 

Circle No. 19 


cover a 
including use for safety 
Kelly, & Faust, Inc. 


Jig components 


New clamp assemblies, fixture details, 

screws and 
blanks complement manufac- 
standard line yf 


a =) 


~.) 


'F 


spring plungers, torque 


1 


chuck jaw 


turer’s drill bushings, 


B 


af 


chucks, floating, boring and oil 
chucks, bars and pro- 

duction tools. Universal Engineering Co. 
Circle No. 20 


b) 


collet 


coolant boring 


Aluminum wire 


Specifically designed as an all-purpose 
filler metal for both gas and 
fusion welding, 4043 


electric 


new aluminum 
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wire contains 5% silicon. Capable of 
joining most aluminum alloys including 
5052, 6053, and 6061 wrought alloys 
and cast aluminum alloys, it produces a 
wider solidification range because it has 
a lower melting point than most alumi- 
num alloys. American Brazing Alloys 
Corp. 
Circle No. 21 


Electrode package 


Manufacturer packs low alloy and 
stainless steel electrodes in new lami- 
nated ammunition board, asphalt and 
foil container. Container has a_ tube 
shape and metal cap type lid, which 
incorporates a recessed rim to provide 
a tight closure against moisture. Hobart 
Bros. Co. 

Circle No. 22 


Heating torch 


High capacity heating torch has maxi- 
mum heat output of 150,000 BTU per 
hour at 100Q_psi pressure. It is 29%-in. 
long, 4-3/8-in. high, 1-13/16-in. 
and weighs 3% lb. Unit produces a 
spreading soft flame that covers the 
entire lower part of water barrel with 
an even temperature. Also 


wide 


las and industrial furnaces and for 
emergency heating. Insto-Gas Corp. 
Circle No. 23 


Plastic spectacle 


Lightweight, all-plastic spectacle of- 
fers wide area of coverage through a 
shield-like single lens which covers both 
eyes. Lenses available in either clear or 
green in a clear crystal frame. Ameri- 
can Optical Co. 

Circle No. 24 


useful for | 
thawing sand and gravel, lighting cupo- | 








MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or 
circuits provide constant forque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and ao minimum of 20 


“Servo” 





to 1 in others. 


DIV. of “ELECTRO DEVICES, Inc. 
4 Godwin Ave., Paterson, N. J 


ARmory 4-8989 
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HMMMMM — SPOT WELOMENTS 
L/KE PERFORATED PAPER. 
THAT’S NEW! 


BURN -THROUGH / WARPING / 
ALL KINDS O’ TROUBLE, DOC! 
WHAT M I GONNA DO? 


tak 





NOW YOU JUST FOLLOW THOSE TUFFALOY COLD FORMED TIPS 

TUFFALOY CATALOG SUGGESTIONS, do a better job than forged or 

AND YOU'LL SEE A REAL Ry cast tips. But you weld better 
(IMPROVEMENT / with any electrode when you 

follow the suggestions in the 

Tuffaloy catalog. It has infor- 

mation on tips, shanks, holders, 

bar stock, accessories 

and prices. Call your 

Airco or Tuffaloy office. 


TUFFALOY 
SALES COMPANY 


‘of Air Reduction Company, Incorporated 
East 42nd Street, New York 17, N. Y. 





slotted angle in... 


4 NEW SIZES 


UNLIMITED JOINT AND 
STRUCTURE COMBINATIONS 


Handy-Angle offers 4 new basic sizes 
for light, medium and heavy construction: 
"x 1%’ 

"x 1h’ 

2%"x lr" 

3%." x 1" 

Now, build any structure you need (scaf- 
folds, racks, frames, etc.) faster with 
less labor and waste. Angle combina- 
tions can be used over and over again. 
Get all the facts. 















In the Midwest, write: 


HANDY-ANGLE 
BUR-OAK PRODUCTS COMPANY 
Box 288, Birmingham, Michigan 
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Grinding wheel 


Special aluminum oxide wheel has a 
coarse grain, medium grade and a fairly 
open structure. In tests on semi-steel 
castings, the wheel removed nearly 
twice as much material as a competing 
wheel, lasted nearly twice as long, 
claims manufacturer. Pounds of metal 
removed per cu in. of wheel used was 
2.076. Bay State Abrasive Products Co. 

Circle No. 25 


Sander and polisher 


Portable electric tools, sander and 
polisher, have spiral bevel gears for ef- 
ficient power transmission and smoother 
operation. Spindle, gears, and motor are 
mounted on heavy-duty ball bearings. 
Compact, streamlined housings are of 
die-cast aluminum for light weight and 
strength. Exhaust air is deflected by the 
tool rest away from the operator. Each 
unit weighs 8% Ib, Black & Decker Mfg. 
Co. 
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Removal electrode 


Metal removal electrode elminates 
problem of thermal shock causing spal- 
ling and splintering off. Higher current 
densities in use of %-, 5/8- and 3/4-in. 
electrodes, which tend to create this 
problem, do not affect new composition 
electrode, says manufacturer. Arcair Co. 

Circle No. 27 


Aluminized gloves 


Three new types of gloves, designed 
to reflect 90% of all radiant heat in 
high temperature work, have leather 
palms and aluminized asbestos backs and 
thumbs which make them particularly 
suitable for welding and cutting opera- 
tions, says manufacturer. Gloves are 
marketed in three styles: five finger 
carpincho leather; one-finger mitten of 
green heat-resistant leather; five-finger 
glove of green heat-resistant leather. 
Available either lined or unlined. Air- 
Reduction Sales Co. 
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Universal clamp 


Primarily designed for use where 
unusual side strains are brought to bear 
on shackles in rolling drums or tanks 
while welding, universal joint clamp is 
completely drop forged and heat treated. 
Safety factor is 5 to 1. Available in six 
standard sizes. Merrill Bros., Inc. 
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Miniature torch 


Miniature torch which uses gas or 
acetylene to produce intense pin-point 
flames for delicate and close tolerance 
work is only 7-in. long from tip to gas 
connection and weighs 3 oz. It features 
finger-tip mixer controls for fine flame 
adjustment and is furnished with three 
tips, of 0.008-in., 0.015-in., and 
0.020-in. bore diameter. Well-suited for 
small-scale soldering applications and for 
working quartz fibres, brazing, welding, 
and glass work, unit can weld up to 
3/16-in. round iron when used with the 
0.020-in. tip and acetylene. Microchemi- 
cal Specialties Co 

Circle No. 30 


Fume exhauster 


Dual table installation for welding 
shops cleans air safely in any layout. 
Single fan draws off all gases, smoke, 
heat and fumes from both receptors. 
Lifetime-magnet base holds receptor in- 
take securely right on the work, or on 
any nearby metal. Induction-type 3/4-hp 


motor (single or 3-phase) has permanent- 
ly sealed ball bearings, never needs 
lubrication. Fan has welded steel hous- 
ing with radial wheel of cast aluminum 
and high suction ability. Car-Mon Pro- 
ducts, Inc. 
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A-c arc welder 


Designed for maximum operating con- 
venience, a-c welding machine features 
simplified adjustments and built-in con- 
trol of arc characteristics. Built to NEMA 
standard ratings, welder has 66 heat 
settings over a current range from 7 to 
300 amp. Automatic built-in voltage 
control gives deep penetration at high- 
current outputs, manufacturer _ states. 
Metal & Thermit Corp. 

Circle No. 32 
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No Other Product Can Do 
a Galvanizing Job Like 


Geloralloy 


Does = HERE’S PROOF 


Heat welded seam on galvanized 
sheet te 600° with Torch 





Rub GALVALLOY 

against heated sur- 

face as shown — now 

spread with wire brush for a bright finish. 
GALVALLOY Covers the Same 
Amount of Area with 1/5 the 
Amount of Material. 

Send today for Testing Sample and you'll 


learn Why GALVALLOY has no equal for 
ANY Galvanizing Job. 


METALLOY PRODUCTS CO. 
1233 S. BOYLE AVE, LOS ANGELES 23 





New From SWITZERLAND, the GLOOR 


Expeditor offers production and cost advan- 
tages in plants wherever metal is fabricated. 
Versatility, speed, accuracy, and exclusive 
design advantages are combined with superior 
old-world craftsmanship. It traces a sketch or 
blueprint, duplicates a template magnetically, 
automatically makes circular or straight cuts 
... has most jobs done before you can get old- 
fashioned equipment under way. Send for 


details. 


a Bee =| 
EXPEDITOR 


Write or wire: 


EARTH EQUIPMENT CORP. 


1409 Santa Fe Avenue, Los Angeles 21, California 
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Photo Courtesy The Lincoln Electric Co. 


ONE AMMETER 
for AC/DC WELDERS 


Only TONG-TEST 
measures both AC and DC 


Weld with confidence. Use the 
exact amperage — no more, no 
less—to assure welding quality. 
Prevent costly rejects by con- 
trolling the welding current 
(AC or DC) with one TONG TEST 
AMMETER. Simply snap tongs 
around electrode cable — read 
amps instantly and accurately. 
No electrical connections re- 
quired, cannot burn out. Inter- 
changeable ranges up to 1000 
amperes. 


Write for 
Catalog WE-400 


COLUMBIA ELECTRIC MFG. CO. 


4551 Hamilton Avenue: Cleveland 14,Ohio 


In 1936, MORT CLARK, then Vice-President 
of the World’s largest sign manufacturer, 
wanted a welded gaivanized sign frame. 
Every welder manufacturer said it couldn’t 
be done . Mort Clark did it. received 
a check and certificate of achievement 
from the Lincoln Welding foundation — and 


Germ GALV:WEL 


WAS BORN 
The Navy didn’t believe, tested it 3384 hours 
in salt spray (160 hours is normal), then 
approved it. Westinghouse reports Galv-Weld 
roof sign, installed 1936—=still perfect in 1959 
—23 YEARS LATER! 


TIME PROVEN - MODESTLY PRICED 
WHY EXPERIMENT? 
Regalvanizes corrosive seams and areas where 
galvanizing is burned away by welding, skip- 
ped in hot dip galvanizing, or abraded in 

fabrication. 

Eliminates corrosion areas produced by 
welding, so that weld will stand up under 
paint, WITHOUT rust, as on ornamental iron. 
Simply use residual heat from welding, or 
reheat, wire brush, and apply. No fluxing— 
No fumes, 

Makes every welder a galvanizer of small 
weldments or parts. Repairs chipped porce- 
lain, rusted appliances, rusted auto, truck or 
trailer bodies, frames, fenders, or other steel 
products. Can be readily refinished to match 
surrounding surface, 

Ideal for pipe joints, galvanized structures, 
water and fuel tanks, duct systems, cold stor- 
age lockers, sinks, drains, washers, towers, 
steel buildings, railings, etc, 

Some distributor franchises still available. Cash in on 
consistent campaign now running in 18 national maga- 
zines 


3 

;. GALV-WELD PRODUCTS ' 

a Dept. WE — Box 1303 — Bradenton, Fla. ! 

8 Send Information User [J Distributor [ y 
Dealer () Free Sample (] 


nena a 





ORIGINAL 
& GENUINE 





awaseenaeaneasesesnenennsn! 
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Asbestos clothing 


Asbestos safety 
metal at 
terioration, 


shed 
de- 
dis- 
Called Thermo- 
garb, the fabric offers 40 to 50% greater 
abrasion resistance than ordinary asbes- 
tos, and has nearly double the tensile 
strength of fabrics twice its weight and 
thickness, according to the manufacturer. 
Line leggings, cape 
sleeves, coveralls, sleevelets, spats, pants, 
American Optical Co. 


will 
without 
resiliency or 


clothing 
3,000 F 


loss of 


molten 


coloration of inner side. 


includes coats, 
chaps, and aprons 
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Protective shoes 

Light plastic of unusual strength forms 
the protective core of a flap that covers 
the instep of steel-toed safety shoes. 
Shoe laces above the ankle with a built- 
in steel toe. In addition, it features a 
snug-fitting flap, covering the arch but 
light enough to be extremely flexible 
and strong enough to withstand 25 ft-lb 
without injury to the foot. International 
Shoe Co. 

Circle No. 34 


Flash-butt welder 


Flash-butt welding machine joins strip 
ranging trom 0.048-in. to 
thickness and a maximum of 
Other machines 
tion will handle 52, 62, and 75-in. maxi- 
mum widths. Built-in 
of the multiple-cutter, draw-cut, 
draulically operated type, 
cleaning the excess flash from thin or 
thick strip, flush with parent metal. 
Taylor-Winfield Corp. 

Circle No. 35 


0.375-in. in 
39-in, 
width. 


strip 


Hardfacing 
Weld metal 


alloy 


from electrodes and 
welding rods has excellent resistance to 
thermal shock, impact and _ corrosion, 
manufacturer states. All diameters are 
supplied in 14-in. lengths packaged in 
10-lb hermetically sealed all-metal con- 
tainers. Alloy Rods Co 
Circle No. 36 
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EISLER VERTICAL TYPE PRESS WELDERS 
We also make a complete line of Spot and 
Wire Butt Welders. 

Write for Cat. No, 93-57 





ENGINEERING CO., INC. 
Charles Eisler Jr.,President 
749 So. 13th St., Newark 3, N he 





under construc- | 


trimmer is | 
hy- | 
capable of 


Remove Welding Fumes 
at the Source... 
with RUEMELIN 

FUME COLLECTOR 


Welding shops equipped with Ruemelin 
Fume Collectors are assured of a clean shop 
atmosphere. Noxious fumes, heat and 
smoke are eliminated AT THEIR SOURCE. 
Improves working conditions . . . lessens 
fatigue . paves the way for increased 
plant production. Especially helpful in 
winter months when windows and doors 
are closed. 

Note the new spring-loaded counterbalance 
mechanism which makes Fume Collectors 
much easier to handle. 


WRITE FOR DETAILED INFORMATION 


RUEMELIN MFG. CO. 


3880 N. PALMER STREET * MILWAUKEE 12, WIS., U.S.A. 
Mfrs. & Engineers * Sand Blast & Dust Cellecting Equipment 
eS EE 
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Automatic wire 


Tubular coil wire for automatic and 
semiautomatic hardfacing provides 
balanced hardness, toughness, and wear- 
ing characteristics, states manufacturer. 
Four types are developed by new pro- 
cess, insuring even alloy distribution, 
concentricity, smooth arc, and fast 
deposition rate. Rankin Mfg. Co. 

Circle No. 37 


Lifting magnet 


Powerful lifting magnet, of 3,000- 
Ib capacity, is completely self-contained 
unit, requires no power lines, batteries 
or accessory equipment. No rectifying 
or battery-charging equipment needed, 
states manufacturer. Permanent ceramic 
magnets laid in rugged steel assembly 
provide maximum power for the life of 
unit. Bux Magnetic Products, Inc. 

Circle No. 38 


Silicon rectifier 

Styles ES-33 and ET-33 silicon power 
rectifiers have peak forward voltages of 
1.3 volts maximum at 50 amps. Peak 
inverse current is 5 milliamps at 100 C 
and a thermal drep of 1.25 C/watt 
maximum, Temperature range is -35C to 
120 C. (case) and -35 C (junction). 
Overall length for ES is 3 5/8-in. maxi- 
mum and for ET is 3 5/16-in. maxi- 
mum. Syntron Co. 

Circle No. 39 


Aluminum abrasive 


Use of new aluminum oxide abrasive, 
developed especially for stainless steel 
billet and slab grinding, is said by com- 
pany to reduce total cost per pound of 
metal removed by as much as 40% 
Norton Co. 

Circle No. 40 


Combination package 


Display packaged  cutting-heating- 
welding-brazing outfit was designed for 
use with L-P gas. New tip allows fusion 
welding of metals up to 14 gage, accord- 


ing to manufacturer. Outfit also has a 
mid-range soldering tip and adapter for 
use with gas and air. Accessory folder 
and 16-page instruction booklet are 
packed with each outfit. Smith Welding 
Equipment Corp. 

Circle No. 41 
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Electrodes 


for use in CARBON ARC-AIR JET GOUGING 


KEEN-CUTS—for the best characteristics of carbon and graphite in a 
carbon arc cutting electrode. Higher current capacity . . . longer life 

. . shorter cutting time . . . greater material removal . . . smooth 
surface gouge .. . controllable accuracy . . . hot stable cutting arc . 
elimination of smoke and gases. 

And they’re low in cost. Try BECKER KEEN-CUT ELEC- 
TRODES— black or copper coated, standard diameters, 12” lengths 
in 150 to 1400 amp. range—for the most efficient, labor-saving elec- 
trode in carbon arc/compressed air cutting. 

A COMPLETE LINE OF CARBON AND GRAPHITE WELD- 
ING SUPPLIES—carbon and graphite electrodes, carbon rods and 
plates, welding paste, graphite cores and chills, graphite powder and 
particles of any mesh. 


Write for Catalog 


BECKER BROTHERS CARBON CO. 


3436 South Laramie Ave. Cicero 50, Illinois 
Telephone: aie. 1260 « o Calenge 














PAT. APPLIED FOR 


MACHINES 


Save Manhours... 
Increase Profits 


H & M Standard Machines 
give accurate, dependable 
pipe cutting and beveling 

results cut after cut... 

in the field or in the shop. 

The seven models of H& M 

Machines are designed to 

handle all sizes of pipe 

from 142” - 36”. H & M’s are 

, lightweight, easy to 

- ; handle .. . and are built 
wo ; to withstand the toughest 


|... Smooths pipe cuts AS operating conditions. WRITE 


and places the lands on FOR A CATALOG ON THE 
bevels in a matter of COMPLETE H & M 
seconds. PATENT NO. 2,869,293 LINE, TODAY! 


ICED PIPE BEVELING MACHINE COMPANY 
311 E. Third St. 


Di 3-0241 
™ Reg TULSA, OKLAHOMA 
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IT’S NEW: IT’S HANDY 
IT’S ECONOMICAL 


NEW “ROYAL” 
HARDENING 
POWDER IN 

THE NEW 

SHAKER CAN 


Free literature 








Arc Spot Weld Gun 


use card on page 81 


75. GRINDING WHEELS—Cincinnati 
Milling and Grinding Products, Inc. 
Four-page booklet covers firm’s internal 
grinding wheels, contains table of sug 
gested grading for grinding operations. 


MODEL H. Patented 


SPOT WELDS 
FROM ONE SIDE 


76. STORAGE TANKS—Chicago Bridge 
& Iron Co. Liberally-illustrated 20-page 
bulletin describes function of ground 
storage structures in municipal and priv- e “ROYAL” Hardening 
ate distribution systems. ; 

Powder is more effec- 


tive than cyanide. Gives 


AUTOMATIC TIME CONTROL 


NO EXPERIENCE NEEDED TO 77. POWER EQUIPMENT-Syntron Co. 
WELD . . . SHEET METAL - AUTO Condensed catalog No. 605 lists vibra- off no dangerous fumes. 
BODY WORK . SIGNS ° DUCT- tors, power rectification equipment, me- Simplifies the work. 
rr = es «nee «> | Cesta! See con, sat pee eee B24 Economical to use. 

PLUMBING * ROOFING , 


e Makes low-grade steel 


WELDS . . . MILD STEEL - GAL- 
VANIZED - STAINLESS 

Minimum 26 ga. — Maximum 14 ga. 
Welded to any thickness 


NEW WIDER RANGE POWER 
SUPPLY 


© OPERATES ON 110/1/60 cy. 


Corp. Company’s line of flash-butt strip 
welders is discussed in brief folder. 


79. ELECTRON BEAM WELDING— 
Air Reduction Sales Co., Inc. Bulletin 
ADC 937, 12 pages, considers, with il- 
lustrations, the operations of electron- 
beam welding. 


80. NON-DESTRUCTIVE TESTING— 
Philips Electronic Instruments. Engineer- 


perform like high-grade steel. 

Enables the weldor or blacksmith 
to produce a finer cutting tool 
without technical equipment. 

Produces a .01 to .02 in. case 
depth with necessary Brinnell 
toughness on large and small 
low-carbon steel tools and parts. 


Send for sample and descriptive 
booklet. 


BREN/WELD 


CORPORATION 
Manufacturers of Welding Equipment 
5114 Third Ave. * Brooklyn 20, N.Y. * HY 2-5300 


ing facts and specifications for many of 
firm’s X-ray test units for radiography 
and fluoroscopy are contained in 12- 
page booklet. 


Manufactured only by: 
ANTI-BORAX COMPOUND CO., INC. 
Fort Wayne 9 Indiana 














QUIK-HEAT 
© @ 


up to 2200° F. 


CLEMENTS 


MODELS K3 & M2 


BLOWTORCHES 


Here are rugged, high effi- 
ciency blowtorches that speed 
up all types of heat treating 
and production operations. 
These two Clements Cadil- 
lac Blowtorches provide heat 
up to 2200°F, in seconds 
and are fully portable 
Cadillac model K3 or M2 
you can bring the torch to the work instead of 
the work to the torch as in fixed installations 
Furnished fully equipped with 20 ft. of Under- 
writers’ Laboratories and Canadian Standards 
Association appreved 3-wire cable with plug, 10 
ft. of gas hose with fittings ready to attach to 
your gas line and with sturdy, high stability 
stand. Easily adjustable for height and direc- 
tion of torch. 


Operates on natural, manufactured, or LP-gas. 


CLEMENTS MFG. CO. 
6645 $. Narragansett Ave., Chicago 38, Ill. 
SINCE 1919 


INDUSTRIAL PRODUCTS DIVISION 


i 
With the Clements 
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81. WELDING ROD SHEETS—Nation- 
al Cylinder Gas Div., Chemetron Corp. 
Data sheets give welding and brazing 
characteristics, specifications and chemi- 
cal analysis for six of firm’s filler rods. 


82. WELDING HISTORIES—The Mc- 
Kay Co. Case histories of successful ap- 
plications of electrodes and wires are 
contained in Bulletin A-2. 


83. MOLYBDENUM PRODUCTS— 
Climax Molybdenum Co. Non-technical, 
descriptive booklet on firm’s products 
gives full details on various sizes, forms, 
use conditions, tolerances, weights, and 
methods of identification of these molyb- 
denum materials. 


84. FINISHED EQUIPMENT—Lord 
Chemical Corp. Complete coverage of 
firm’s precision finishing equipment, sup- 
plies, and accessories is provided in 
Bulletin No. 1002. 


85. NEW METAL WELDING—Air Re- 
duction Sales Co. Reprint of article 
from metalworking magazine offers a 
review of problems involved in joining 
the newer metals and alloys such as 
stainless steels, beryllium, zirconium, 
tantalum, etc. 


86. CONTROLS—Hughes Aircraft Co., 
Vacuum Tube Products Division. Four- 
page folder sets forth various of firm’s 
precision welding controls and acces- 
sories. 


87. CYCLE COUNTER — Instrument 
Control Co. Flysheet gives brief descrip- 
tion of firm’s portable cycle counter. 





BATEMAN 


BANTAM 


Te} Mn ,0),4.4-42; 


THE ONLY IRON WORKER OF ITS 
KIND ON THE MARKET TODAY 


No Grinding Neces- 
sary After Cut. One 
Stroke Cycle Clutch 
Operated by Hand 
or Foot. 


The Bateman “Ban- 
tam” cuts 2” x 2” x 
V4" angles and 4” x 
4” flats. Standard 
punches will fic this 
machine. The Coper 
will cope 1%” 
through 44” material. 
It will punch 2” 
hole through 4” ma- 
terial. With the clutch 
open, the Bantam will 
make 44 strokes per minute. It is made of 
high- -grade cast iron, with the clutch, pin 
and dog made of hardened steel. The blades 
are made with tool steel. Ic is powered with 
a fly wheel and gear drive, and uses a small 
¥% hp motor, 1750 rpm. 


Bateman Bantam with punch....$575.00 


Shear only ...$495,00 
Shipping wt. 750 Ibs. 


BATEMAN FOUNDRY & MACHINE 
MINERAL. WELLS, TEXAS 
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GLASSIRED THE WELDING SHOPPER ADVERTISING 
EMPLOYMENT © BUSINESS OPPORTUNITIES ¢ EQUIPMENT—USED and RESALE 








UNDISPLAYED RATE INFORMATION DISPLAYED RATE 


The advertising rate is $12.00 per inch for 
(Not available for equipment advertising) BOX NUMBERS count 1 line additional in all advertising appearing on other than @ 
$1.10 a line, minimum 6 lines. To figure undisplayed ads. contract basis. Maximum size of display od 
advance payment, count 5 average words is 4 col. in. Contract rates quoted on re- 
as a line. DISCOUNT of 10% if full payment is 


: quest. 
{NDIVIDUAL EMPLOYMENT WANTED ad- made in advance for four consecutive in- AN ADVERTISING INCH is measured % in 


vertising rate is % the above rate; mini- sertions of undisplayed ads (not including 


vertically on one column, 3 columns — 30 
mum $5, payable in advance. proposals). 


inches — to a page. 





POSITION WANTED WANTED TO BUY 








Welding Engineer Superintendent — Weld- WHERE | O BUY 
ing Specialist. Licensed instructor state vo- 

cational system. Can instruct and operate all 

welding processes, 20 years experience. Desire WANTED TO BUY 

employment with progressive mid-west com- Approximately 27,000 lbs Oxweld No. 29, 

pany with future in mind. Write Box No. 889, 3/32, 1/8 & 3 


3/16 diameter wire. Also Ox- 
c/o Welding Engineer, 5826 Dempster St., weld No. 36 1/4 diameter wire. Phone: 
Morton Grove, Ill. 


NATIONAL OXYGEN & EQUIPMENT CO. 


HELP WANTED Louisville, Kentucky a 
Aggressive Airco Distributor in northern Illi- / , 
nois needs technical salesman with experi- \ s 


LUA 
ence in gas, arc and inert gas Equipment. 


aa. o BRAZING & WELDING 
Write Box No. 890, c/o Welding Engineer, EQUIPMENT FOR SALE \ ; 
5826 Dempster St., Morton Grove, Ill. 8 









































EN N 





- 9314 Berenice, Schiller Park, Ill. 
EQUIPMENT LINE WANTED CUTTING MACHINES, Tags <a & Radia (in metropolitan Chicago area) 
graphs and NATIONAL 


CUTTING TORCHES, Used. _ Airco 
Harris. 














Successful small manufacturer having na- 
A nae : : 5 WELDING TORCHES, New, Rego GV 
tional sales organization would like addi- BRONZE—STAINLESS —AMPCOTRODES. SCHOOL 
ine for sale to industrial braze ELECTRODE DERS 
Se dein aan eS ae WELDING ONOHRERT BOUGHT & SOLD “UPGRADE” YOUR WELDING OPERATORS. 
a. onpet pe Ben ee ee ee All Kinds. Submit List and Price _ Send them to Hobart s non-profit welding 
lated = oouneun neice WwW , "3 N RALL SUPPLY CO., 51 E. 42nd st. N.Y.C. 17 school. Specialized training for code tests and 
} e prod -v rite ox No. all phases of welding, manual and automatic. 
888, c/o Welding Engineer, 5826 Dempster Newest and most completely equipped school 
St., Morton Grove, Il. in the country. Low tuition. Write Hobart 
ear E ey URE memeennaaaR < Welding School, Box U-802, Troy, Ohio. 
WELDING PLATENS 





























~ EQUIPMENT FOR SALE 





\ 


FOR SALE: ay ) Bigger-Better — New 1960 
STAHL EQUIPMENT CO 


SCIAKY MODEL WP-1 2500 94 Washington St. Srochling MANNE - + + the 2nd edition is just off 
LB. WELDING POSITIONER the press. Get your copy NOW .« « 


SPECIFICATIONS: 


Capacity: 2500 Ib. center of grav- AMBRAZE QUALITY 


ity 6” off the face plate while 
positioned at any angle within BRAZING ALLOYS 
135°. Maximum Torque due to : 
eccentric load — 3600” pounds. Nag eee lager Welding 
Table rotates 360°, tilts 135°, ele- ASTM Specifications. "9 
vates manually 14”. Table speeds Low Fuming Bronze Rod— 

variable 0 to 2 rpm. Table 40” Aluminum—Nickel Silver— data sheets 
diameter and 142” thick 9” center Silver Selder—Flex— 
hole. Table has 4 radial “T” slots Phos Sil 0,2,6,15 Alloys 


for 2” bolts. Write today for full details 

Floor space table 5’ x 5’, cabinet AMERICAN BRAZING ALLOYS CORP. 

2’ x 3 x 6%’ high. Total Weight F. O. Box 11 Pelham, N. Y. 

approximately 2500 Ib. wee Kg tig ong volume contains 
of the best Da 

EQUIPMENT WELDING ENG wsdhone pare eo 

Table rotation through a Sciaky- i Xe @) oe NM Yet it costs only $1.40! 

dyne Drive 34 HP DC motor. Posi- See your weldin istri 

ate tilt mechanism 1 HP 3/60/- LAYOUT BLOCKS or or is een been. Pe oe 

220-440. Control cabinet housing SEB INIC PLATENS 

electrical and electronic controls. WELDING ENGINEER 

Positioner frame guided on hard- ee Sen Sh, Seaen Gem, 

7 4 = Please send me copies of the Weld- 
ened steel gibs. Trip switch. Table ing Engineer Data Sheets. I enclose [) Check 
stops. Pendent control mounted (0 money order £1 Bill me. 
on pedestal. New 1955, Machine — 

#6212 — Like new for condition 


’ Address............ 
UNITED MACHINERY & TOOL i .X@ @) 4 Pa 


CORPORATION IRON & SUPPLY CO. Company... 
Worcester 8, Mass. @ PL 6-7171 , a Philo. 22 fe 
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AD INDEX 


This advertisers’ index is included as a 
convenience and is in no way a part of 
the advertising contract. Although every 
care has been taken to index accurately, 
some errors may have occurred and no 
allowance will be made for them. 
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Bateman Foundry & Machine 

Bay State Abrasive Products Co. 
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Budd Co. Electronic Control. ‘Div. 

Budd Co. Nuclear Systems Div. 
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Duro Engineering Co. ................. 


Earth Equipment Co. ... 

Eastman Kodak Co. 

Eisler Engineering Co. ... om 
gS CEASE, SO eae 


Galv-Weld Products .............cccceeee---- 
Gevaert Co. of America —....--... eee. 


H & M Pipe Beveling Machine Co. ............ 
Handy & Harman _.......... 

Harrisburg Steel Co. 
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88. ELECTRODE HOLDERS — Martin 
Wells. Bulletin 560-T provides advan- 
tages and specifications of electrode 
holders with bonded copper jaws. 


89. SHAPE CUTTER — 
Corp. Folder contains 
photograph of firm’s automatic struc- 
tural shape cutter, shows procedure for 
cutting various structural members. 


Steffan Mfg. 
drawings and 


90. HARDFACING 
Rods Co. Bulletin 
cation procedure, 
cal analysis 
involved in 


alloy. 


ALLOY — 
AR-15-N lists 
identification, 
of metal, 

working 


Alloy 
appli- 
chemi- 
welding technique 
with hardfacing 


91. SPIKE CENTER—Metal Craft Co. 
Bulletin 601 briefly illustrates and de- 
scribes operation of spike power weld- 
ing machine. 


92. TIG CUTTING—Linde Co. 
phlet contains photographs 
scribing operation of 
products re 


Pam- 
and text de- 
Tig welders, and 
finished sulting their 


use. 


from 


93. WELDOR’S HELMET—Thermacote 
Co. Literature describes product and 
lists prices of weldor’s helmet plates and 
various types of spatter-proof cover 
lenses. 


94. RADIOGRAPHY PRODUCTS-E. I. 
DuPont De Nemours & Co. Three-color, 
24-page booklet contains information on 
manufacturer's line of radiographic 
products, including films, chemicals, and 
Charts characteristic 
curves of films on various metals. 


screens. show 


95. BAND MACHINE — DoAll Co. 
Eight-page, full color catalog describes 
and illustrates largest of automatic band 
mill machines made by firm, including 
many typical applications. 


96. BRONZE ELECTRODE NEWS — 
Ampco Metal, Inc. First quarter 1960 
issue of Ampco Welding News features 
high-pressure extrusion-press valves over- 
laid with aluminum bronze weldrod to 
protect against scratching and galling. 


97. TUBE FITTINGS—The Lenz Co. 
Comprehensive, 118-page, fully  illus- 
trated catalog couples each specification 
table with large size cut-away drawing 
of the product. 


98. NICKEL ALLOYS — International 
Nickel Co., Inc. Fully-illustrated 37-page 
booklet is intended to serve as a guide 
to those involved in design and fabri- 
cation of machinery for the construction 
industry. Four sections deal with proper- 
ties of materials, components, 
motive units, 


power 
and machinery 


99. STUD WELDING SYSTEM — 
Omark Industries, Inc. Folder depicts 
various components of stud welder and 
gives capacities of models. 


100. CRYOGENIC VESSELS — Stand- 
ard Steel Corp. Bulletin 5913, profusely 
illustrated, deals with the design and 
specifications of various cryogenic ves- 
sels and pumps 


101. WELDING SHIELDS — Diamon- 
ite Products Mfg. Co. Brochure deals 
with high alumina ceramic welding 
shields, contains pictures and listings of 
cup and nozzle sizes, and order numbers. 


102. COPPER ALLOY—American Metal 
Climax, Inc. Brochure No. C-17 con- 
siders development, advantages, and 


practical applications of firm’s copper- 
sulfur alloy. 


103. ALLOY STEEL PIPE — Babcock 
& Wilcox Co. Technical data of value 
to fabricators and users of alloy steel 
pipe and tubing is contained in Sales 
Letter 293M. 


104. MIG WELDING EQUIPMENT — 
Air Reduction Sales Co. Catalog 2350 
contains complete line, both manual and 
automatic, of firm’s gas-shielded metal 
arc equipment, including information on 
a new gun and two machine heads. 


105. BADGE HOLDER — St. 
ray Laboratory. Small folder 
briefly firm’s film badge 
radiation detection. 


106. BUS DUCT — Westinghouse Elec- 
tric Corp. Application data for plug-in, 
low-impedance, high-frequency and elec- 
tric-utility bus duct is contained in a 
new 12-page booklet. 


107. UNIVERSAL CLAMP — _ Insta- 
Clamp Co. Bulletin 57 describes new, 
universal hold-down clamp designed to 
secure various sized work pieces to ma- 
chine tool tables without necessity fo1 
heel blocks or shims. 


108. SHIELDING 
Frommelt Industries. Series of bulletins 
describe and illustrate line of protec- 
tive welding screens and shields, coat- 
ings, and garments. 


John X- 
discusses 
service for 


EQUIPMENT — 


109. HARDFACING EQUIPMENT — 
Stoody Co. Brochure follows history of 
firm, invites requests for manuals de- 
scribing all rods and electrodes, as well 
as processes used in hardfacing opera- 
tions. 


110. WELDING COMPOUNDS—York 
Engineering Co. Manufacturer’s line of 
welding, tinning, radiator and _ boiler 
compounds is described in flysheet. 


111. STORAGE TUBES—Taylor-Whar- 
ton Co. Catalog No. 59 pictures and lists 
capacities and dimensions of gas trans- 
port and gas storage tubes manufactured 
by company. Cztalog No. 58, profusely 
illustrated and aiagrammed, gives infor- 


mation on firm’s high pressure gas cylin- 
ders. 

112. ABRASIVE PRODUCTS—Carbo- 
rundum Co. Specifications and general 
description, including illustrations, are 
given in Form A-1483 for various types 
of grinding wheels and discs. 


113. ALLOY PRODUCTS—Weldaloy 
Products Co. Ten-page illustrated folder 
covers production, application, and speci- 
fications of company’s line of alloys and 
their various uses for electrodes, castings 
and forgings. 


114. CYLINDER VALVES—Aluminum 
& Brass Co., Inc. Handsome 19-page 
catalog illustrates, describes and _ lists 
specifications for valves and accessory 
Parts. 


115. MILD STEEL WELDING—The 
McKay Co. Welding of mild steels with 
company’s mild steel, special purpose, 
and hardfacing electrodes is covered in 
43-page booklet, which includes many 
charts on electrode sizes, metal combina- 
tion, and application. 


116. WELDING HOSE-—Electric Hose 
& Rubber Co. Folder shows company’s 
line of hoses for many operations, in- 
cluding welding, cutting and brazing. 
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WELDING 


: N FO -Al D g USE THIS CARD for literature, catalogs, 


and bulletins shown on preceding pages and 
on the following page, and for more 


information on advertisments in this issue. 
Also information about 


NEW PRODUCTS described on pages 71 to 77 


Every month WELDING ENGINEER 
lists many new catalogs and bulletins 
available from manufacturers. All are 
yours for the asking. However, this 
service is valuable to you only if you 
use it. 























USE POSTPAID CARD> 


% For copies of any manufacturers’ 
bulletins described on these pages or 
for more data on the ads in this issue, 
circle the number of the items on 
card at right. Fill in your name, title, 
company and address. This has to be 
done only once on either post card. 
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WELDING ENGINEER, P. O. Box 28, Morton Grove, Ill. 
Please send me without obligation further information about the following: 


12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 


You need no postage. 


¥ For additional information on New 
Products described in this issue, circle 
the numbers of the items that inter- 


est you. The New Products section 
begins on page 71. 


WARNING! 


illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 


*Post card not valid after 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 
wanted. 
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Welding Info-Aids, 
Welding Engineer 
P.O. Box 28 
Morton Grove, Ill. 





Advertisers Literature 





Literature offered in advertisements 
which were received up to the 5th of 
last month. To get the literature you 
want, cirele numbers on Reader Ser- 
vice Card on this page. 








184. All-State Welding Alloys Co., Inc.— 181. The Budd Company Bulletins on 


Instruction Manual available on joining Gamma Radiography available. 
solder for all metals. 


197. Columbia Electric Mfg. Co.—Catalog 


205. Anti-Borax Compound Co., Inc.—De- WE-400 a 
scriptive booklet and sample of the new 
“Royal” hardening powder is available. 


vailable on Tong Test AC-DC 
Ammeter 


161. Bastian-Blessing Co.—Catalog GG-300 
on “Rego” relief valves and safety relief 


Eve Protection Catalog” for further infor 
devices available. 


on Dockson’s goggles 


166. Dockson Corp.—Write for “Head & 


201. Becker Brothers Carbon Co.—Writ 199. _Eis sler Engineering Co., Inc.—Catalog 


for catalog on “Keen-Cut” electrodes manu- 92-57 on spot and wire butt welders an 


factured by Becker. the vertical type press welder is available. 
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154. Electric Arc, Inc.—Brochure available, 
“Smith-Dolan System of Low-Frequency In- 
duction Heating.” 


162. Gevaert Company of America, Inc.— 
Booklet available on “Gevaert’s Industrial 
tadiography” 


202. H & M Pipe Beveling Machine Co.— 
Catalog available on the complete line of 


H & M products, including the “Bevel-Land 
Grinder 


174. Handy & Harman—Send for booklet, 
Training Course Prospectus” giving infor- 
mation on Handy & Harman’s new silver 
alloy brazing correspondence course. 


152. Hobart Brothers Co.—Free sample 
available of Hobart’s Ne . 447-A electrode 
for mild steel welding. 


185. International Nickel Co., Ince.—Bl- 
letin available. “Welding Inconel for Nu- 
clear Power.” 


160. Invincible Vacuum Cleaner Mfg. Co. 
—Write for folder “Invincible Flux Re- 
covery Systems.” 


182. Merrill Brothers—Catalog C-2 avail- 
able describing the Merrill drum lifter and 
othe r mate rial handling devic es 


163. National Cylinder Gas, Div. of Cheme- 
tron Corp.—Two new catalogs available on 
“Torchweld” and “Rego” welding and cut- 
ting apparatus 


193. Tuffaloy, Div. of Air Reduction Sales 
Co.—Catalog available giving information 
on Tuffaloy tins, shanks, holders, bar stock 


accessories ind prices 


208. Tweco Products, Inc.—Catalog avail- 
able called “Twecolog” showing the com- 
plete line of Tweco accessories. 

190. Webb Corp.—lIllustrated literature on 


tank production machinery manufactured by 


Webb 
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WARNING! 


Illegible or incomplete addresses 
may keep you from receiving the in- 
formation you desire. And remember, 
cards postmarked after the deadline 
date cannot be processed. 


*Post card not valid after 
three (3) months. After that, 
write directly to the manufac- 
turer, describing fully the in- 
formation and/or literature 
wanted. 





Add On Cable — Take Off Cable 
Use Shorter Cables — Save Wear 
Save Welding Operator's Time 
Remove Cable — Prevent Theft 

For Quick Detachable Whip Cables 
Splice Cable — Repair Cable 


TWECO CABLE CONNECTORS 


offer al these features: 


/ Quick 
Detachable 
Locks with 
Y, Turn 
Available 
with Neoprene \ Lowest 
or Fibre ° Priced Quality 
Covers a Connector on 


Easily the Market 


Installed in 
Split a@ Shop or in 
Male Plug the Field 
Easily 
Adjusted 


SOL-CON — Solder Type MEC-CON — Mechanical Type 








TWECO GROUND CLAMPS 


TWECOTONG ELECTRODE HOLDERS 
WRITE FOR FREE 
TWECOLOG SHOWING 
THE COMPLETE LINE 

OF TWECO ACCESSORIES 


























MANUFACTURERS: ARC WELDING ELECTRODE 


¢ HOLDERS, GROUND CLAMPS, CABLE CONNECTORS, 
ry TWECO-LITE ALUMINUM WELDING CABLE 
W PRODUCTS, INC. 


P. O. BOX 666 © Factory: Boston at Mosley * Phone AMherst 5-1684 * Wichita 1, Kansas 


For more facts Circle No. 208 on Reader Service Card For more facts Circle No. 209 on Reader Service Cord —~ 

















Me. AN TS 


RS 


WELDE 





The practical limits of perfection in d-c welding, as such limitations are 
assessed today, are attained in Miller Gold Star welders with their exclu- 
sive, completely sealed, semi-metallic rectifiers. No other welder challenges 


* them seriously in degree of arc stability, weld density, ease in arc starting, 
su % €* id rectifier life and quietness of operation. 


Top offering — the SR — comes in four basic models of from 200 to 


ELECTRIC MANUFACTURING COMPANY 600 amperes, with duplex hook-ups rated to 1200 amperes. 


I I TE 


The space-saving 30%’’ high SRH model is available in 200, 300 or 400 
APPLETON * WISCONSIN ampere sizes. Additional feature of this horizontal weider is its-‘all-weather”’ 
construction. | 


Information on the unequalled Miller Gold Star d-c welders will be sent 
| promptly upon request. 
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